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WEDNESDAY, MAY 23, 1956 


Coneress oF THE Unrrep States, 
Jornt Committee on Atomic Enerey, 
Washington, D. C. 
The Joint Committee met at 10 a. m., pursuant to notice, in room 
P-63 of the Capitol, Senator Clinton P. Anderson (chairman of the 
Joint Committee) presiding. 


Present: Senators Anderson, Pastore, Gore, Jackson, and Bricker ; 
and Representatives Holifield, Price, Cole, Van Zandt, Hinshaw, and 
Patterson. 


Present also: James T. Ramey, executive director, George Norris, 
Jr., George E. Brown, Jr., Wayne P. Brobeck, and David R. Toll, of 
the Joint committee staff. 


Chairman Anperson. The committee will be in order. 
Today we begin hearings on proposals to accelerate the civilian re- 
actor SS ae consideration of S. 2725 introduced by Sen- 


ator Gore and H. R. 10805, an identical bill, introduced by Represent- 
ative Holifield. 


It might be well for the record to insert at this point the text of 
oes bills introduced by Senator Gore and Representative Holi- 
eld. 


(The bill referred to follows :) 


A BILL Authorizing and directing the construction by the Atomic Energy Commission of six 
nuclear power facilities for the production of electric power 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That (a) the Atomic Energy Commission 
is hereby authorized and directed to construct six nuclear power facilities 
designed to demonstrate the practical value of utilization facilities for industrial 
or commercial purposes pursuant to section 31 of the Atomic Energy Act of 1954. 

(b) Each such nuclear power facility shall, insofar as feasible and practicable, 
be of a different design, each design being selected on the basis of a determina- 
tion that the construction of a facility so designed gives promise of making a 
significant contribution to the advance of the science and technology of the com- 
mercial and industrial aspects of the atomic energy program. 

(c) Bach facility constructed under authority of this Act shall be located 
in a different geographical section of the United States. In selecting sites for 
each facility, the Commission shall consider the suitability of the proposed re- 
actor type for the particular location and the need for additional electric generat- 
ing capacity in the region of the site under consideration. 

(d) It is hereby declared to be the intent of the Congress that the full re- 
sources of the United States should be made available to advance the art of genera- 
tion of electric energy from nuclear energy at the maximum possible rate. The 
reactor construction program authorized by this Act shall be in addition to the 
reactor development program being carried out by private or public groups un- 
der licenses authorized by section 103 of the Atomic Energy Act of 1954. 

Sec. 2. There are hereby authorized to be appropriated such sums as may be 
necessary to carry out the provisions and purposes of this Act. 


1 
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Chairman Anperson. At a later point we will insert in the record, 
or have it read, the letter from the Atomic Energy Commission. Gen- 
erally these reports of the agencies are inserted and commented upon, 
and [ think perhaps it would be well to have the record include the 
letter from the Atomic Energy Commission. 

As you know, we have concluded hearings on legislative proposals 
for governmental indemnities or insurance to protect the public and 
reactor operators against reactor hazards. In those hearings we 
identified some of the other possible roadblocks, primarily legislative 
or administrative, to private atomic development. 

In a floor statement. on May 9, I attempted to place the two sets of 
hearings in proper perspective and would like to insert this state- 


ment in the record at this point as a means of providing a partial frame- 
work for the hearings. 


(The statement referred to follows:) 


SPEECH BY SENATOR CLINTON P. ANDERSON, CHAIRMAN OF THE JOINT COMMITTEE 
oN ATOMIC ENERGY, DELIVERED IN THE SENATE, May 9, 1956 


Mr. President, the Joint Committee on Atomic Energy is about to begin hear- 
ings on some fundamental problems which may well affect the future of the entire 
peacetime atomic energy program. These hearings were announced in my floor 
statement on April 26, 1956, and are scheduled to commence next Tuesday, May 
15. Today, I would like to say a few words more about their importance and 
about the objectives we hope to accomplish. 

Two bills before the committee, H. R. 9701 and H. R. 9802, concern the question 
of public liability, or insurance, of companies engaged in the atomic energy pro- 
gram. As you know, the Atomic Energy Act of 1954 was intended to encourage 
private industry to construct and operate nuclear plants for the generation of 
electrical power. The progress in this field to date has been slower than antici- 
pated. During the past year the committee has been informed by private 
utilities and equipment companies that certain problems must be solved before 
they can proceed in the atomie power field. 

Chief among these problems is the question of liability to the public of manu- 
facturers and operators of nuclear reactors in the very remote event of a reactor 
accident. The two bills before us are intended to provide the needed protection 
for the companies against unlimited liability. We have invited interested parties 
to testify, and we have requested industrial witnesses to disclose any other road- 
blocks which they believe stand in the way of progress of private industry in this 
very important field. 

After considering the insurance problem, we will commence public hearings 
on Wednesday, May 23, on S. 2725, known as the Gore bill, and on other proposals 
for accelerating the civilian reactor program. The Gore bill authorizes and di- 
rects the Atomic Energy Commission to build six nuclear power reactors to as- 
sure advancement of the nuclear art, either in addition to, or in the absence of, 
private industrial participation. 

As you know, Mr. President, there has been mounting concern both within the 
Joint Committee on Atomic Energy and elsewhere as to whether or not the United 
States can maintain its position of world leadership in the industrial and other 
peaceful applications of atomie energy, especially in view of significant progress 
reports made by the Soviet Union, and by our friends in Great Britain and France. 

The Joint Committee has been continuously studying the world picture and our 
domestic status in the atomic energy field during the 84th Congress. 

Thus, the committee members attended and observed the many interesting 
developments demonstrated at the International Conference on the Peaceful 
Uses of Atomic Energy at Geneva last summer. Also, following this, a panel of 
leading citizens, organized by the committee and known as the McKinney panel, 
studied and reported on our status and our future. 

In addition, the committee conducted public hearings during the first 60 days 
of this session, in accordance with section 202 of the Atomic Energy Act, in order 
to study and hear testimony on the growth, development, and future of the atomic 


energy industry. Following this, we conducted public hearings on the report of 
the McKinney panel. 
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In addition to these efforts, the committee conducted an informal advisory 
seminar to explore, with the help of many interested parties, the question of 
public liability as it affects civilian reactor progress. This seminar was most 
constructive in that it permitted the committee to receive a frank presentation 
of industry’s views on this serious matter. 

The time is now at hand, Mr. President, for our committee to place the whole 
situation in perspective, to examine the issues before us, and to provide con- 
gressional leadership in setting further objectives and policies to guide our 
civilian atomic energy program. Although consideration of the insurance prob- 
lem has delayed congressional analysis of the whole civilian reactor problem, it 
is my hope that some action on both fronts can be taken in the present session of 
Congress. We cannot afford further delay. It is time that we attain a position 
where we may offer to the people of this country and to the free people of the 
world a product which is both advanced in concept and in being—not just paper 
plans and promises. 

Our committee proposes to proceed in the following manner: 

First, we feel that we must know more about the specifics of reactor hazards, 
safety practices, and insurance coverage. This is the purpose of the first set of 
public hearings on the question of public liability. We also want to identify 
other roadblocks, if any, to private development. 

Next, in executive session, we will examine the international aspects in order 
to compare the progress of the United States with that of other countries in this 
field. Here and in the public hearings which follow we will attempt to assess 
what would be the effect in the position of the United States in the world if we 
ceased to be the leading nation in the peaceful uses of atomic energy. 

Finally, we will consider the Gore bill and other proposals for accelerating the 
program through Government construction of additional power reactors. Here 
we will want to determine the status of private atomic energy projects, and con- 
sider what additional efforts, if any, are required. 

The McKinney panel, in its report, stated that if private industry does not or 
cannot assume the full risks and burdens of the nuclear power development, then 
the Government must do the job. Thus if Congress is expected to grant con- 
cessions to private industry, in addition to insurance or indemnity coverage in 
order to back up a lagging program, it may well conclude that more direct Gov- 
ernment sponsorship and initiative is required to get the show on the road. 
This would not necessarily mean complete Government financing or construction 
of atomic powerplants. It could mean, for example, a cooperative arrangement 
such as the Shippingport project, where the AEC through its contractor is con- 
structing the reactor and the Duquesne Power Co. is responsible for constructing 
the generating facilities and operating the entire plant. 

After these hearings, I hope that our committee will be able to report to the 
Congress whether or not we believe that greater Government participation, in 
addition to that of private industry, is now required. 

At the end of these hearings we should be able to report to the Congress and 
to tell you, Mr. President, what if anything needs to be done to assure necessary 
atomic progress in the United States in order to maintain world leadership and 
to develop and conserve our own natural resources. The Congress will then be 
in a position to take such steps as it considers necessary in order to achieve these 
objectives. 


Chairman Anperson. In my opinion there are three basic ques- 
tions with which the hearings should be concerned : 

(1) What is the true nature of world leadership in the field of 
atomic power, and of America’s role in it? Does it consist primarily 
in developing the technology to provide the basis for eventual con- 
struction of prototype and commercial plants, or does it consist in 
building such plants on an accelerated scale to obtain experience and 
achieve kilowatt production goals? 

(2) Is it important that we maintain our world leadership in ci- 
vilian atomi¢ development? Does America’s role with the peacetime 
atom have a psychological significance in our competition with the 
Soviets and our friends in the United Kingdom and Europe far 
greater than merely to achieve economic atomic power at a normal 
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industrial rate? Will the progress of our own domestic atomic en- 
ergy industry depend to a considerable extent on the foreign market 
for American atomic powerplants and their components? I think 
the answer to these questions 1s “Yes.” 

(3) If so, the third basic question is how do we maintain this lead- 
ership? Through an independent effort by private industry? 
Through a private demonstration program supported in part by the 
Government? Through construction of Government demonstration 
plants? Or do we do it by some combination of the three ? 

The nub of the problem we are concerned with today, it seems to 
me, is the pace of atomic development. Who is determining that 
pace, and who should be determining it? Whose task is it to keep 
the program moving? 

As you know, it has been alleged that the pace of our development 
is lagging. Attention has been drawn to the fact that we will have 
only one prototype in operation in this country until at least 1960, 
and possibly later. No commercial types have been planned. Eng- 
land and Russia, on the other hand are going full steam ahead with 
the construction and operation of full scale central station atomic 
powerplants. 

It seems to me that the real policy issue involved—the pace of our 
atomic development—was set forth clearly in the Commission’s state- 
ment dated May 18, 1956, of its position on S. 2725, the Gore bill. 
On page 2, the AEC stated it succinctly as follows: 


The Commission takes the view that while it must take the lead and carry 
most of the burden of developing nuclear power reactor technology, industry 
should take the initiative and assume the major responsibility for full-scale 
prototype reactors. 

Mind you, the Commission is talking about uneconomical demonstra- 
tion powerplants, still in the prototype stage. It raises a fundamental 
question of whether AEC has abdicated some of its responsibilities to 
private industry. Can we expect these uncoordinated groups still in 
a developmental stage to provide the direction and accomplishment 
necessary to maintain our world leadership ? 

In addition to these basic questions, there are a number of other 
questions which should be appropriately explored in these hearings. 
Among them are the following: 

(1) What are the technical roadblocks in the civilian atomic 
energy program ? 

(2) Does it appear that the private atomic groups will achieve 
their schedules for prototype development set for 1960-62? 

(3) If the Congress authorized 6 or even 3 reactors for con- 
struction, which types should be built and where ? 

I believe we should be particularly interested in atomic powerplants 
which would serve the emerging needs of the friendly countries of the 
West, as well as help in achieving economic atomic power in this 
country. rs 

Undoubtedly many other relevant questions will be explored. 

We will begin our hearings with Senator Gore explainmg his bill 
and the reasons for it. Following Senator Gore the Commission will 
make its presentation. 

Senator Gore. 

Representative Ho.irrevp. Will the gentleman yield for just a 
moment? Mr. Chairman, I would like to say that as one of the coau- 
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thors of this bill, I will be unable to attend the hearings because of a 
schedule of hearings which the subcommittee of which I am chairman 
will be holding outside the city of Washington. The fact that I am 
not here is in no wise to be taken as an indication that I am not 
interested in the bill and not supporting it fully. 

It is just a matter of accommodating myself to a former schedule 
of engagements which makes it impossible for me to attend the 
hearing. 

Thank you, Senator Gore. 

Chairman ANpersoN. Senator Gore, will you proceed, please ? 


STATEMENT OF HON. ALBERT GORE, A UNITED STATES SENATOR 
FROM THE STATE OF TENNESSEE 


Senator Gore. Mr. Chairman and gentlemen of the committee, I 
appreciate the courtesy accorded me and the privilege which is mine. 
I appear before the committee this morning to express my views on and 
to request immediate and forthright action by the committee and by 
the Congress on a matter of vital concern to all Americans and to the 
free world. The objective in which we are all interested inay be 
simply stated—the development of ful uses of atomic energy and 
the dissemination of practices and procedures involved to peoples 
throughout the world as rapidly as possible. 

My appearance before the committee is based upon the premise that 
as a matter of urgent national policy we must marshal our resources 
to assure that the United States retains leadership in the field of 
atomic power. There are a number of reasons why this is so. 

In the first place, it is manifestly in our interest to develop econom- 
ically feasible power reactors from the standpoint of our own domes- 
tic economy, I am aware of the fact that our country is blessed with 
comparatively abundant supplies of conventional fuels. Our supplies, 
however, are not Seach ile and there are regions of our great 
country which, even now, are known as high-cost power areas. When 
we contemplate expected future demands for power as set forth in the 
McKinney Panel report, it is obvious we can use atomic power to 
our advantage, not as a replacement of, but as a supplement to 
that generated by other fuels. 

Perhaps of greater significance to our own economy in terms of 
urgency of the problem is the question of foreign markets for reactors. 
To that country first to develop reactors will go orders for reactors 
and other items associated with their operation. 

To quote the words of Dr. Libby, a member of the Atomic Energy 
Commission, in an address before the American Power Conference 
on March 21 of this year: 

— of the foreign market to the Soviets would be a catastrophe to the free 
world. 

I agree with Dr. Libby’s conclusions. 

The point can be taken one step further. It is obvious that loss of 
this race to the Soviets would be catastrophic for many reasons, but 
from a purley commercial standpoint, loss of the race to Great Britain, 
France, or some other free nation would have a not dissimilar economic 
impact upon those in this country interested in supplying the mar- 
kets of the world. 
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The stakes in this race are high. They cannot be measured merely 
in terms of our own selfish economic interest. Our country is under 
a moral compulsion to gain and retain leadership in development 
and application of atomic energy for peacetime use. 

We have spent vast sums in our program to harness the atom. In 
the eyes of the world, Mr. Chairman, we have placed major emphasis 
upon atomic destruction, as indeed we have. We are the first and only 
nation to unleash the atom for destruction. We have a clear moral 
responsibility to be the first to make this marvelous new source of 
energy available to improve the lot of mankind. 

Here is the opportunity for us to dispel the Soviet propaganda that 
we are a Nation of warmongers. We must not lose the opportunity 
if we expect to lead successfully the free nations of the world in the 
continuing struggle against world communism. 

We have entered this race, if I may use that term, because we 
could not do otherwise. It is a race in which anything other than 
victory is a disastrous defeat. Nothing less than a full effort offers 
reasonable assurance of victory. I believe the American people would 
not only support, but would demand a full effort if they are given all 
the facts. 

This brings me to the question of our relative position in the atomic 
power race. It is difficult to make any exact comparison between our 
progress and that of other countries, particularly so because of the 
secrecy surrounding that which is being done, or that which is not 
being done. 

But enough data are available to justify the most serious concern on 
our part. It must be kept in mind that we began our program in an 
advantageous position, as compared with that of our competitors, or 
at least we were led to believe so. 

If we are now holding our own, it means that, relatively, we have 
lost ground. If, as Commissioner Murray has stated, we are: “Run- 
ning with the field when we should be well ahead,” such a situation 
calls for immediate reappraisal of our program. 

In my view, there is substantial evidence to indicate that we may 
already be running far behind, rather than “with the field.” As I 
have said, it is difficult to make exact comparisons after taking into 
account the different circumstances which exist within different 
nations. 

For example, it is said that the fact that Britain may be proceeding 
faster than we in construction of reactors can be explained by Great 
Britain’s compelling need for additional power. It is no doubt true 
that other nations are faced with greater economic compulsion than 
are we in this connection, but this fact should cause us to redouble our 
own efforts. To advance such arguments in justification of our own 
lack of reactor construction is merely to alibi the situation. 

What are the facts with respect to our own program for develop- 
ment of full-scale power reactors? They can be fairly summarized, I 
believe, as follows: 

We now have under construction at Shippingport, Pa., a pressurized 
water reactor which is expected to produce around 60,000 kilowatts of 
electricity. This plant is scheduled for completion in 1957. The re- 
actor is being financed almost completely by the Government under the 
authority of the Atomic Energy Act of 1946. 
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No actual construction whatsoever has been initiated under the re- 
actor development program authorized by the act of 1954. The Com- 
mission continues to negotiate with five groups which are said to have 
submitted more or less firm proposals for the construction of reactors. 

Even if the dates projected for completion of these projects are met, 
we would have by 1960, including the capacity of the Shippingport re- 
actor, a total of only 689,000 kilowatts of capacity in being. 

Unfortunately there is a very large “if” involved in this modest ob- 
jective. Without in any way implying bad faith on the part of any of 
those concerned, I say that we have no assurance that the target dates 
will be met. 

With respect to two of the projects, the Commission has proceeded 
to issue construction permits. The issuance of such permits, however, 
imposes no obligation whatsoever upon the recipient. Perhaps this is 
as It should be. The program remains entirely voluntary on the part 
of the private companies participating. That, too, is as it should be. 
There is nothing in the nature of a contractual agreement. In the 
event the private companies concerned, for one reason or another, 
find themselves unable to proceed according to plans, the net result 
will be that we have lost just that much additional time. 

The full-scale reactors included in this program involve four differ- 
ent types of reactors: The pressurized water, the boiling water, the 
sodium graphite, and the fast breeder. 

There is no program for construction of a full-scale reactor using 
the homogenous process, the fifth of the types of reactors which, along 
with the four previously named, I understand to have received the 
greatest emphasis in our experimental program thus far. The Com- 
mission includes in its charts and presentations a proposal of the Penn- 
sylvania Power & Light group to construct a homogenous reactor 
which is scheduled for completion in 1962, but no definite proposal 
whatsoever has'been received. It is my understanding that this group 
has stated that it will not even reach a firm decision as to whether or 
not to proceed prior to 1958. 

We do not have programed large-scale reactors which would utilize 
the technology developed by the Hanford graphite reactor or the Sa- 
vannah River heavy water reactors. Nor are we following up the gas- 
cooled approach which was used in the original reactor design in 1942 
and upon which the British are at present relying heavily. 

When our program is recapitulated, then, we are able to project a 
total of 689,000 kilowatts of power using 4 different approaches by the 
year 1960, with no real assurance that even this much will be accom- 
plished. 

_ The British will put their first large atomic powerplant into opera- 
tion, according to announced plans, in the fall of this year. It appears 
they will be a year ahead of us in this respect. It is true that this par- 
ticular reactor, together with another similar one under construction. 
is a dual-purpose reactor designed for both the production of power 
and the production of plutonium; but the fact that such reactors, Mr. 
Chairman, are also used to produce plutonium does not materially 
detract from their usefulness as power producers. 3 

In addition to these two under construction, the British in June of 
last year announced the proposed construction of 6 additional dual- 
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purpose reactors similar to the 2 already under construction, but the 
British are not confining their effort to dual-purpose reactors. 

In February of last year they announced in a white paper a 10-year 
program for the construction of atomic reactors designed for the pro- 
duction of power. During the ensuing decade, the British propose to 
construct 16 such reactors with a total capacity of some 1.5 to 2 million 
kilowatts. 

It is one thing, Mr. Chairman, for our British friends to outstrip us 
in reactor construction, as indeed they appear likely to do. It is quite 
another matter for the Soviet Union to outstrip both us and the 
British. 

At the Geneva Conference last summer, the Russians presented a 
very thorough scientific paper covering the details of a 5,000-kilowatt 
atomic reactor which they said had been in operation since June of 
1954. Members of the committee have had an opportunity to see a 
well-done moving picture of this reactor in operation, accompanied by 
detailed commentary expressed in the English language. I saw it in 
the committee room yesterday morning. ‘Others have seen it before. 
I am advised that this film has been shown virtu: uly around the world 
in appropriate languages. It has not been publicly released in the 
United States. It was about 1 year later, just about the time of the 
conference, that we placed in operation our first comparable reactor 
which had a capacity of only 2000 kilowatts. 

At a recent Communist Party conference, the Russians announced 
a 5-year reactor construction program. They proposed the construc- 
tion during the 5-year period < of 10 full-scale power reactors, having a 
total capacity of from 2 to 2.5 million kilowatts, with each reactor 
to be of a different type, and with construction of each to be started 
before small-scale development is completed. 

Last month in a remarkable address before the British atomic sci- 
entists, Mr. I. V. Kurchatov, Soviet academician, spelled out in con- 
siderable detail Russia’s plan for this 5-year program. In brief, Mr. 
Chairman, this plan calls for the construction of between 2,400,000 
and 2,500, 000 kilowatts of capacity during the years 1956 to 1960, 
with considerable capacity coming into operation as early as 1958. 

I have a copy of that speech here, and I asked the staff to prepare 
a table showing the contents of this speech in tabular form, which I 
have attached to the back of my statement. 

Chairman Anperson. Is that exhibit No. 1? 

Senator Gorse. Yes, as an exhibit. I attach as an exhibit to my tes- 
timony a summary of the plan presented by Mr. Kurchatov which indi- 

cates the type of power stations contemplated and the types of atomic 
reactors to be used. 

I wish to emphasize, Mr. Chairman, that the source of these tables 
is this speech and other unclassified sources. If you would like the 
speech itself to be included in the record, that is subject to your’ 
decision. 

This construction program announced by the Soviets is of a scope 
that dwarfs the very best anticipated under our own present program. 
I say in all seriousness that this information with respect to the Soviet 
program makes mandatory a reexamination of and an acceleration 
of our efforts. 
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I make no attempt, Mr. Chairman, at a personal evaluation of the 

validity of Russian claims as to their progress in this field of their 
announcement of future accomplishment. I do say that on the basis 
of past experience, the Soviets have demonstrated a marked ability 
to accomplish that which they have announced, when the circum- 
stances are such that it is in their national interest to do so. 
_ It is my view that the primary objective of current Russian policy 
is to surpass the United States in the development of atomic energy 
for the generation of electric power. Their motivations appear to 
be fourfold : 

(1) The political, propaganda, and prestige advantages of ex- 
celling in the peaceful use of the atom. 

(2) The value of experience in actual construction and opera- 
tion of large-scale reactors. Apparently the Russians believe the 
old adage that one learns by doing. 

(3) Economic and industrial advantages, which can be spelled 
out in great detail. 

(4) Plutonium production for weapons purposes. 

I am convinced, Mr. Chairman, that these motivations are suf- 
ficiently strong to insure an all-out effort on the part of the Russians 
to accomplish this primary objective. In our planning, we cannot 
afford to assume that they will not succeed. 

From the evidence I have cited I must conclude that we are losing 
the race for construction of industrial and civilian atomic power re- 
actors. 

Some would say that it is not realistic to judge our own relative 
progress in terms of kilowatt capacity. They say nothing is to be 


gained by entering the kilowatt-race. This is another way of begging 
the question. We need kilowatt capacity because we need to have re- 
actors in operation. Until we have plants actually in operation, we 
have only theory. 

On January 31, 1955, Admiral Strauss, the Chairman of the Atomic 
Energy Commission in testimony before this committee, stated as 
follows: 


The Commission recognizes that the greatest advances in reactor technology 
will come from the actual construction and operation of large-scale reactors on 
a commercial basis. There is no effective substitute for such practical experience. 

I agree thoroughly with that statement. Until plants are built, we 
have only estimates of cost of construction. Right now, we do not have 
even reliable estimates of cost of operation. Mr. Louis H. Roddis, 
Deputy Director of the Commission’s Division of Reactor Develop- 
ment, in remarks before the American Public Power Association last 
month, where I also had the privilege of making a speech, stated that 
the Shippingport reactor now under construction— 
will provide valuable economic and operation information obtainable only from a 
full-scale installation. 

In short, Mr. Chairman, we must construct reactors if we are to 
perfect them. Reactors on the drawing board will not win this race 
any more than airplanes or tanks on the drawing board will win a -var. 

Furthermore, in the eyes of the world, we are in an atomic power 
race, whether we like it or not. Nothing is to be gained by disparaging 
that fact. That country which first produces substantial quantities of 
atomic power for actual commercial] use will, in the minds of most, have 
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won the race. Our statement that we are working on something that 
may be better will fall on quizzical, if not deaf, ears. 

1am also aware of what may be termed the “wait and see” argument. 
There are those who are not completely satisfied with our present rate 
of progress, but who feel that we should wait an additional period of 
time before deciding a different approach is necessary. I respect the 
views of those who take this position, but I differ with them sharply. 
I do not believe we can afford to wait. Now is the time for decision 
and action. 

I have already pointed out that under our present program there is 
no assurance that the target dates now specified for completion of re- 
actors under consideration will be met. For the purpose of argument, 
however, I am willing to assume they will. 

Even if they are met, however, we will still be considerably short 
of construction schedules set by Great Britain and the objectives 
publicly announced by the Soviet Union. In my view, it would be folly 
to wait until we know whether private companies will complete their 
present plans, if, when that optimum development occurs, it will have 
still left us in second or third place. 

What are our plans for the future? Will the Atomic Energy Com- 
mission ask for a third round of proposals? If so, what will be the 
response? I do not know, nor, I suppose, does anyone else. I say we 
cannot afford to wait until 1960 or 1962 to appraise the results of the 
present program. By then, we will have decidedly lost the race. 
Even at best, it falls far short of goals required by our national 
interests. 

The task ahead is not a simple one. There are many technical ob- 
stacles to be overcome. I have no doubt that they can be overcome. 
The question before this committee is how can they be overcome in the 
shortest possible time. 

With the passage of the Atomic Energy Act of 1954, our atomic 
power program was relegated to the position of a secondary effort. 
I will not belabor the committee with a review of the debate which 
accompanied the passage of that act. 

As the committee members will recall, I opposed many of its fea- 
tures. I felt then as I feel now, that Government should continue to 
lead the way in developing peacetime uses of the atom, just as it had 
developed the atom for wartime uses. I felt then that it would be 
unwise to rely exclusively upon a program for the development of re- 
actors by private enterprise under a system of licenses to be adminis- 
tered by the Atomic Energy Commission. 

I felt then that the inclusion of a “No subsidy” provision in the law 
constituted an excessively optimistic conclusion even on the part of 
those who were most eloquent in their predictions as to the capability 
and eagerness of private enterprise to get on with the job. 

I want to make it emphatically clear, Mr. Chairman, that I am not 
critical of private enterprise for what I consider to be a slow rate 
of progress. I think the program has advanced as fast as could be 
reasonably expected under the philosophy and terms of the 1954 act. 
The fact remains, however, that after 2 years of operation under the 
law, no reactors have been built, nor has any actual construction even 
started. 

I applaud the fact that industry today apparently stands ready to 
commit from $250 million to $300 million toward construction of re- 
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actors during the next 4 or 5 years. This is a sizable sum of money. 
It has not, however, yet been spent or even legally committed. 

I say in passing that though this is a substantial sum of money, many 
of our Jeading corporations spend more than this amount in a single 
year for expansion and improvement of their ordinary facilities. I 
doubt that this sum can be considered an adequate effort on the part 
of our entire country as applied to a task so huge and in which the 
stakes are so high. 

The fact that we today have under consideration a number of spe- 
cial-purpose bills designed to remove any obstacles indicates that there 
are roadblocks holding up even our present inadequate program. We 
are, in effect, now put on notice, 2 years after passage of the law, that 
industry cannot proceed under the act of 1954. 

Chairman Anperson. Before you go on and merely because it will 
come up later, in the close of the previous paragraph, you said, “Nor 
has any actual construction even been started.” Do you want to com- 
ment on the fact that there is a small plant being started in Virginia, 
which will have a relationship to Consolidated Edison’s plant in New 
York, and there is a plant being built out in California, probably 
7,500-kilowatt plant, which will have a relationship to the Common- 
wealth Edison plant in Chicago? 

We might come back some day and say, “Is that not construction.” 

Senator Gore. I am aware of that project. I was referring to 
large-scale reactors. As I understand it, those are supplementary or 
supporting facilities for research, and for fuel treatment and so on. 
T was referring in this statement to large-scale reactors for the pro- 
duction of industrial power. 

Now, I am perfectly willing to make any reasonable concession to 
private enterprise to facilitate its participation in the atomic power 
program. Nothing would please me more than for private enterprise 
to accept the invitation extended by Dr. Libby in his address of 
March 21 when he told his audience: “The ball is in your hands.” 

I am willing to help private enterprise act upon this invitation. 
However, Mr. Chairman, under present circumstances, the Russians 
are running with our ball. 

Not by way of criticism, but by way of analysis, let us for a moment 
examine the private enterprise features of the present program. De- 
spite the “no subsidy” features of the law, most of those now inter- 
ested frankly admit they cannot proceed without direct Government 
assistance. All would have the Government assume at least part of 
the hazard risk. Some ask for specific tax treatment as an induce- 
ment. Others want exemptions from certain regulatory features of 
existing law. Some insist upon all three. 

There is yet another aspect of the matter to which I would like to 
call the committee’s attention. Most of those now offering to partic- 
ipate in a reactor construction program are public utilities. As such, 
their expenditures in the program will be included in their rate base 
and recovered by them from their consumers in the form of rates, 
despite the fact that the power produced may be considerably higher 
than that now available from conventional fuels. 

In other words, Mr. Chairman, the consumers located in the service 
areas of the few companies participating in the program will shoulder 
the financial burden of the effort insofar as funds are advanced by 
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the sponsoring companies. This is a rather unusual situation. By 
and large, under our private enterprise system, the development of 
new processes and new techniques is undertaken by and at the expense 
of equipment suppliers. These are the people who receive Gat bens 
fits of new developments in the form of sales of the equipment in 
question. We have, beyond a doubt, the world’s most capable firms of 
this type. Yet they are not sponsoring the development of demon- 
stration reactors. I mention this situation merely as another illus- 
tration of the fact that the program ahead is not one which will or 
can be advanced along traditional lines of private enterprise devel- 
opment. 

Mr. Chairman, I hope it is obvious that I consider our present pro- 
gram inadequate in the light of conditions we face. I hope it is 
clear that I do not wish to exclude private enterprise from the pro- 
gram, but that I wish to expand participation by private enterprise. 
We cannot, however, ignore the fact that other countries are approach- 
ing the task with a sense of urgency which is not reflected in our own 
program. 

We should no longer be under any illusions about the capability 
of the Soviet Union. We know that the Soviets will use every resource 
at their command to accomplish any objective they consider really 
important. 

The British and others are likewise throwing the full resources of 
government behind their program. We must use the full resources 
of both Government and industry if we expect to keep the pace. 
That is what I propose be done. 

Last July, I introduced a bill, S. 2725, which is now before this 
committee. I have no particular pride of authorship in the language 
of the bill. I want to emphasize that the philosophy behind the bill 
is the enactment of a program under which the full resources of 
Government would be placed on the line. The bill would not in any 
way impede the present program: it will supplement it. 

Some may ask, “How can the Government build reactors any faster 
than private enterprise can build them?” It is true that we have only 
a given number of scientists and technicians. It is true that the same 
or similar technical and engineering firms would do the actual con- 
struction in either event. The answer, however, is that the Govern- 
ment can do the job faster. 

The Government, representing the whole people, can assume a 
greater economic risk than can any one company or any group of 
companies. The Government can marshal all available resources. 
The Government is not faced with many of the obstacles which retard 
progress by private enterprise. 

There are many examples of expeditious action by our Government 
which could be cited. The control of the atomic reaction itself is a 
prime example. I refer also to the time schedule for the construction 
of the Savannah River plant of the Atomic Energy Commission. 
Here, a new concept of reactor design was agreed upon, tests run, de- 
sign drawings made, prototypes constructed and tested, procurement 
of components initiated, construction undertaken and completed in 
from 314 to 4 years. Such examples illustrate what can be done if we 
will but make up our minds that it needs to be done, and that it must 
be done in the national interest. 
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This is not and must not be considered as a controversy revolving 
around the issue of public power versus private power. It is simply a 
matter of getting the job done as quickly as possible. 

I do not assert that there is any program which will absolutely 
guarantee our ultimate victory. The Chairman of the Atomic Energy 
Commission has stated that there is no way we can insure against 
someone else inventing something before we do. I agree; but we must 
use every resource at our command to see that they do not outstrip 
us in this vital field. If we follow such a course there will be no basis 
for recrimination if we fail. 

I recognize the somewhat unique position which I occupy in pre- 
senting this matter to a committee of which Iam a member. I appre- 
ciate the privilege you have accorded me. I say in all frankness that 
I am convinced that it is imperative that this committee and the Con- 
gress take action at this session to accelerate our efforts. 

On the other hand, I say in all sincerity that I do not have a closed 
mind on the subject of what should be done. I have suggested a pro- 
gram, but I will listen eagerly to other suggestions that may be offered 
during the course of these hearings. 

I hope the members of this committee share my concern about the 
overall problem. If so, I am confident we shall be able to reach agree- 
ment upon a program which will approach the question of winning 
the peace with the same vigor as that used to win the wars. 

(The tabulation presented by Senator Gore follows :) 


Exnrpit No. 1 To STATEMENT OF SENATOR ALBERT GORE, JOINT COMMITTEE 
ON ATOMIC ENERGY, MAY 23, 1956 


Outline of U. S.S. R. atomic power program for 1956-60 


Electric power 


output in kilowatt-hours 
A. Large atomic power stations : 


Developmental: Capacity, 400,000-600,000 electrical 


kilowatts per station (200,000 electrical kilowatts 
per reactor). 


EE I tgs cine het eee tease tegen tie 
Plutonium production with some power production. 
Low-cost fuel : 
Natural uranium 
U-235 enriched seed-core 
Coe Dawes Ween se ee ne 1, 400, 000—800, 000 
Power production with some plutonium production. 
High-cost fuel. 
Mnriched uranium, 
Te, ata arrears edie Rt dahenetntiinnbepaiin 200, 000-300, 000 
Experimental: Capacity, 50,000—70,000 electrical kilo- 
watts per station (one reactor per station). 
Total 3 


800, 000-1, 400, 000 


2, 400, 000-2, 500, 000 
Types of Soviet atomic-power reactors 
Large power reactors: Fuel 
1. Carbon dioxide cooled, heavy water moderated__.____._._ Natural uranium 


2. Water cooled, water moderated Enriched uranium 

3. Water cooled, graphite moderated Enriched uranium 
Pilot-plant reactors: 

4. Boiling water “nriched uranium 

5. Heavy water-thorium homogeneous breeder _. U-233 

6. Sodium cooled, graphite moderated__-__--_- Enriched uranium 


7. Sodium cooled, fast breeder___--___--- Stick ats tibet _. Plutonium 
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Chairman Anperson. Thank you, Senator Gore. I see that in the 
statement you have attached here, you have the different types of 
atomic power stations that are going to be built. You have not at- 
tempted to give an estimate as to how much capacity they might 
develop year by year, except to say that the total at the end of the 
period, 1960, is supposed to reach about 2,400,000, or 2,500,000 kilo- 
watts. Would it be fair to assume that it is going to grow progres- 
sively faster and that it will probably be less in 1958 or 1959 and a 
little more toward the end? 

Senator Gore. In reply to your question, Mr. Chairman, I will 
read a sentence from the speech of Mr. Kurchatov. “According to 
this program, the atomic power stations will be put into operation be- 
ginning with the end of 1958. Some of them will start operations in 
1959, and in 1960.” 

So apparently, if his speech is authentic, it is a program of progres- 
sive development. 

Chairman Anprrson. Are there any questions ? 

Representative Houirretp. Mr. Chairman, I just want to aline my- 
self with the statement of the gentleman from Tennessee, Mr. Gore. 
i want to say in the consideration of the 1954 act that I made quite 
clear in a dissenting report which Mr. Price and I both signed, that 
I considered the timeliness of throwing open the atomic energy de- 
velopment to private industry was in error. I maintained at that 
time that the quickest progress in the development of the technology 
of the art would be in a full-scale crash effort on the part of the Gov- 
ernment, and that any attempt to transfer the burden to private in- 
dustry at that particular time would be abortive, and would not ac- 
complish the results which any of us wanted to accomplish. 

I think the events of the last 2 years have proven that to be a fact. 
T think that there has been a confusion in the industry. There has 
been a pirating of skilled technicians and engineers, and physicists, 
from the Government facilities into various private industries in an 
attempt to build up organizations within these industries. There has 
been a holding back on the part of industries, private industry, in 
making investments for the very good reason that they could not 
make them on the basis of a profitable investment. I have no criti- 
cism, but I am merely acknowledging or stating that that is the fact. 
Private industry, and boards of directors of corporations, have obli- 
gations to their stockholders to invest their money in such a way as to 
return profits to their stockholders, and this is as it should be. But 
I maintained at that time that it was too early in the art of the in- 
dustry for this to be a profitmaking economic type of operation, and 
I am speaking now of the major processes and not of the building 
of small testing devices and other small gadgets which are used in 
the trade. 

I take the position that if the Government had gone ahead with 
the full-scale crash effort for the development of the electrical power 
reactors that we would have been in a better position today, a further 
advanced position today, than we are, and this technology which 
would have been acquired in these fields could have been passed on ta 
private industry much quicker than they can originate and develop by 
themselves. 
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For this and many other reasons which time would not permit me 
to state at this time, I take the same position that the Senator from 
Tennessee takes, that if we are going to obtain the lead in the develop- 
ment of electrical kilowatts on an economic basis in the world, it must 
be through a crash effort of the Government much as we used in the 
development of weapons. 

Whether this is as important from a propaganda standpoint as the 
Senator from Tennessee outlines in his program, as the Commission 
has said repeatedly, and some of the members believe, I am not so sure 
that I attach the degree of importance to the ene elements 
involved. I agree with the Commission on the fact that the develop- 
ment of non-economic reactors and huge numbers of kilowatts is not 
the answer. I think that the development of economic reactors or near 
economic competitive reactors is the one and only way that we can 
obtain prestige in the world. I believe that the building of a reactor 
such as the Shippingport reactor, which will be uneconomic, and which 
will be subsidized by the Government, will be something that will give 
us experience but I do not believe that it will give us prestige. I do 
not believe it can compete with conventional fuels, nor could [ see any 
indication that we will be able to compete for several years. 

That is why I think that the Government should make the effort 
because it can make an effort not depending upon profits to stock- 
holders which private industry cannot make. 

With that statement and with the privilege of extending it for the 
record, Mr. Chairman, I will ask to be excused. I have to catch a plane 
in about 30 minutes to California. 

Senator Pastore. First of all, Mr. Chairman, I want to compliment 
and congratulate my distinguished colleague for his very illuminating 
remarks on this very important subject. I quite agree with him in the 
predicate that he has outlined that this job needs to be done. Our 
question is, of course, how can it be done most effectively, and work out 
all of the elements either surrounding the development or the retarda- 
tion of this program that all. of us desire to see blossom out in full 
fruition. 

Now, I go along with him that if we are outdistanced by Russia in 
this race, it would be catastrophic. If we are outdistanced either by the 
United Kingdom or France, there would be a tremendous economic 
tragedy to the commerce and the international commerce of this great 
Nation of ours. 

But yet I do not see anything in the law of 1954 that would either 
circumscribe or prevent the procedures that he has outlined. The 
thing that concerns me is that oftentimes those who have been reluc- 
tant to see some kind of governmental subsidy of this program have 
been the most vociferous in terms of letting the Government do it en- 
tirely itself. ‘That, to me, seems to be sort of an inconsistency that I 
have never been able to reconcile in my own mind. 

Now, I go along with the distinguished Senator from Tennessee 
when he says that the Russians have made tremendous progress. On 
my return from the Pacific site, I stopped at Livermore and I stopped 
at Berkeley and I had a little conference with some of our great 
scientists who were at that fine institution of learning, where I learned 
that Louis Alvarez, Dr. Louis Alvarez, is now visiting Moscow. I was 
very, very much interested and intrigued when I read in the paper the 
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other day that he made the statement—because there I saw a cyclotron 
at Berkeley, and a betatron—and he said that a cyclotron that is being 
built in Moscow actually bowled over the visitors, that is, the American 
scientists who are visiting Moscow. 

Now, there is no question about it that the Russians are making 
tremendous progress. There is no question at all about it that industry 
has come holies our committee and has set forth in no alarming terms, 
but I think in judicious and calm and patient terms, in fact, that there 
are certain obstacles that need to be rectified if they are to get into 
this program wholeheartedly. 

I agree with the distinguished Senator that two or three hundred 
million dollars is not quite enough. I quite a with him that private 
industry cannot embark upon this venture | if that is so, then 
the Government needs to do the job because if we do not, the tragedies 
have been pointed out as to what will happen in case we do not. 

‘But I am convinced that there has been somewhat of a lack of ap- 
preciation and understanding on the part of the American ya 
as to the difficulties of private industry in this whole matter. It is 
true that we are conducting now hearings that have to do with the 
insurance problem, But I daresay, we will recess this Congress and 
that problem will not be met. There is a specific problem of certain 
industrial concerns, and the distinguished om has brought it out 
in his remarks, that while most of this field is now being engaged by 
the public-utility companies, we are looking for the chemical and in- 
dustrial concerns, those suppliers of the equipment, as the dis- 
tinguished Senator brought out. Now, in that particular realm, we 
have the problem of whether or not they should be entitled to a statu- 
tory exemption under the Public Utilty Holding Company Act of 
1934, which raises another problem. Now, all of those are heavy 
problems that have to be met in a clear-cut judicious fashion. I dare 
repeat again that I doubt very much that this Congress will do a great 
deal about that problem before the adjournment of this session. 

So, insofar as this hesitation, or reluctance or retardation is con- 
cerned, I think, myself, it is a little bit the fault of all of us. The 
program that the Senator has outlined is going to be a very, very 
» $7103 one. I think that the cost should not serve as a deterrent if 
the job needs to be done. But I should like to ask the Senator in what 
terms of money is he thinking, either for authorization or appropria- 
tion for the Government to embark upon this program. That is my 
first question. 

Senator Gore. I had reached no final determination as to what 
amounts would be necessary. I had thought that before the commit- 
tee acted on that subject it would have the benefit of the advice and 
recommendations of the Commission. In round terms, I had thought 
of the program in the terms of $500 million, or more. If it is $1 
billion, I would still be as vigorously in support of the program as I 
am now. That being my answer, may I express the hope that this 
Congress will act on the insurance problem and will remove some of 
the roadblocks. ’ 

Now, I had originally thought that I would insist on tying the two 
together. I would hope that the additional concessions that are nec- 
essary for private enterprise to enter this field and the authorization 
and direction for the Atomic Energy Commission to go forward vigor- 
ously with such a program as I have suggested could be tied together. 
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But I will support reasonable concessions to bring private enterprise 
into this field irrespective of what action the committee and the Con- 
gress take on my proposal. I think it is important. 

Chairman Anprrson. Can I stop you there to express my belief that 
the Congress will take some action on this insurance matter, and to call 
attention to the fact that no representative of any private industry so 
far as I know ever asked for any relief on that question until about 
60 or 90 days ago. Then we decided it would be pursued, as we have 
pursued it, by hearings. Private industry was not the one raising the 
question, but the committee, itself, was raising it. I think that they 
are going to need some help, but they presented their proposals on 
April 1, or thereabouts, re not one of them said that the insurance 
matter was a problem at all. If there is any fault, the people that are 
going to be hurt have the responsibility to come in and say, “We are 
about to be hurt.” 

Secondly, as to the Holding Company Act, we had testimony in the 
hearings last week, from Consolidated in New York that the Holding 
Company Act presented no problem to them whatsoever. We had 
testimony from Commonwealth Edison that the Holding Company 
Act presented no problem to them. It is only Detroit Edison which 
has difficulty there. They have set up a cunning arrangement that I 
admit is taxwise very ingenious. But if you do not start scheming 
you do not get caught. I will not say they have been cute in any im- 
proper relationship, but they ran themselves up against the Holding 
Company Act by dragging in all sorts of organizations they had noth- 
ing whatsoever to do with the generation of electric current. I admit 
that is a hard problem to solve. 

Senator Pasrorr. I was merely citing this. I would rather be con- 
structive and be wrong than be critical and be right. 

We are reaching a point here where it is no longer a matter of 
whether we are going to be critical and whose fault it is. I think that 
we have a definite job to do, and we are all in this boat. If anyone of 
us gets out of balance, this boat is going to sink. 

ow, on the question of the Consolidated Edison Co., of course, 
fundamentally, they do not come under the Public Utility Holding 
Company Act because they are going to own this facility. I am only 
talking about a half a dozen small industrial concerns that want to: 
get together on a research and development project. In that case 
they have got to come under the act. 

Now, the Consolidated Edison does not have that problem, because: 
after all they are going to own these facilities. But there, again, I 
do not want to get into that phase of it. I am just stating here predi- 
cates and prefaces more than I am stating a criticism or a pattern 
of criticism. 

But the point I mean to make, and I would like to have the obser- 
vations of the distinguished Senator from Tennessee, is this: The 
same people who have expressed a desire to get into this field on a 
private initiative basis, on a pattern of free enterprise, are the identical 
people that we must go to if the Government decides to invest this 
money. 

Now, if that be the case, if all of those that the Government of the 
United States must call upon to build these reactors are the same 
people who today have expressed an interest to get into this field 
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by using their own money, and there are no more and no less, there 
they are. We know who they are, and we know what their aspira- 
tions are, and we know what their goals are, and we knows what their 
objectives are. Now, if they are the same people, and speed is the 
thing that we want, does not the distinguished Senator feel that while 
it is advisable to have a cooperation and a partnership between the 
Government and private industry, there are many things that we can 
do along the lines of injecting a strong impetus in this whole program 
by speedily meeting these problems that have been raised by private 
industry, regardless of whether they have been called to our attention 
only in the past 90 days? 

Senator ints I agree with the premise of the Senator. 

Senator Pastore. Has the Senator any knowledge that there are 
other people who will get into this program only if the Government 
puts up the money rather than those people who are now available 
for that purpose and who have already expressed a desire to put up 
their own money ? 

Senator Gore. I think that there are, Senator. I do not think that 
we can assume that the companies, that the people, that the industrial 
know-how in this field, are confined to the few companies who have 
offered to participate in this program. 

I think the scope is much broader than that. That is both as to 
individuals and as to capital structure and as to industrial capacity. 

Senator Pastors. I am not being critical of the Senator because I 
think the Senator may be right, but I am directing that question to 
you hoping that the members of the Commission are attentive to the 
question that I have just asked, because I think that question needs to 
be explored. If there are any concerns in this country who are will- 
ing to get into this field and cannot do it only because they do not have 
the right connections, and only because they do not have the right 
associations or because they do not have the money and know-how, 
then I think it becomes incumbent upon the Government to see that 
they are encouraged. I go along with the Senator in that respect, 
and I do hope that the Chairman of the Commission will explore 
that situation when he gets about to testify. 

Senator Gorr. Senator Pastore, there may be many reasons why 
private enterprise does not want—or a private company does not 
want to come into the present program. After all, the five com- 
panies that have offered to come into it unanimously say that they 
cannot go forward under the present program. There are many 
other reasons why. 

Now, I, for one, have never been critical, not once have I been 
critical of a private concern having reluctance to enter this program. 

After all, as I said to you on the floor of the Senate one day, were 
T a member of a board of directors of a corporation, I would hesitate, 
I think, to vote to spend 50 or 100 million dollars of stockholders’ 
funds on a venture that may not be profitable, that, indeed, might be 
outmoded before completed. 

Senator Pastore. That is true, and this is a thing that bothers me 
and concerns me. Mr. Cisler has testified before our committee that 
his power group, his reactor power group, represents 40 percent of 
the entire electrical output of this country. I am surprised to see 
that at this stage where you have already admitted that there is no 
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profit to be foreseen in this thing maybe for 15 or 20 years, we have 
more people crying from the rooftops about monopoly than we have 
people talking about the encouragement to get into this. 

ow, I think, myself, that this monopolistic idea is being distorted 
a little bit in this whole field. There is no monopoly in this research 
field. As a matter of fact, it is just as new as a newborn babe. We 
have a long ways to go before we can manufacture this current 
through the use of nuclear power to produce electric power. We 
have so long a way to go that I think that anyone who talks about 
monopoly at this stage is doing a crybaby act of large proportions, 

Senator Gore. Mr. Chairman, I would like to suggest to the Senator 
and to the committee that the industrial know-how and the technology 
involved in atomic reactors is not necessarily the kind of technology 
that a public utility has. The generation of electricity by steam plants 
or hydroelectric dam is not even a third cousin to the construction of 
a reactor. 

Senator Pastore. I realize that. 

Senator Gore. There are some concerns, and, in fact, the vast num- 
ber of concerns in the United States that have superior knowledge 
in this field—they are not public utilities at all. It is that large 
reservoir that I believe the Government could depend upon, and 
could draw upon, and could bring to bear upon this program by Gov- 
ernment initiative, itself. 

Senator Pastorr. And those people have appeared before our com- 
mittee and said that if they have to subscribe to the Public Utility 
Holding Company Act of 1934, they will shy away from this research. 

Chairman Anperson. Who? 

Senator Pastore. There were quite a number of them that appeared 
before our committee, and I cannot give you the names, but I can 
submit a memorandum. 

Chairman Anperson. The Yankee network is cleared, and they have 
a Government exemption, and it has no problem at all. Consolidated 
Edison has no problem at all. 

Senator Pastore. They come under the act. The mere fact that you 
get an exemption does not remove you from the jurisdiction of the 
SEC. These boiler works and these industrial firms who are not under 
that jurisdiction do not want to come under that jurisdiction, exemp- 
tion or no exemption. 

Chairman Anperson. They do not have to come under it. 

Senator Pastore. They do. You have to apply, and the minute you 
apply you come under the jurisdiction. That is our preblem and that 
is the problem that we have to meet and we have to meet it in a judi- 
cious fashion. These companies do not come under the Public Utility 
Holding Company Act because they are not in the public utility busi- 
ness. They manufacture boilers, and they are industrial companies: 
Now they say, “The minute we get into this partnership, we have to 
come under the act. We do not want to do that and if we have to do 
that, we would just as soon stay out of it.” 

Now, what encouragement do you give them? Do you talk to them 
about monopoly or do you look at this realistically in the face of what 
is going on in Russia and what is going on in the United Kingdom 
and what is going on in France and what are we, as the Congress of 
the United States, going to do about this? 
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_ Chairman ANperson, May I just suggest that primarily you reduce 
it back to the people who have made applications. You find out, No. 1, 
Consolidated Edison has no problem. When it buys something from 
Babcock and Wilcox, which it is now doing, it does not ask Babcock 
and Wilcox to be a partner. 

Senator Pastore. Because they have the money. 

Chairman ANperson. Others have money. 

Senator Pastore. He is talking about the small firms that cannot do 
this job alone and have to get in with other people and need encourage- 
ment. 

Chairman Anperson. May I come next to the Yankee group. The 
Yankee group has people in it that have smal] amounts of money, and 
yet they were able to get along very satisfactorily because they made 
their application and they got their administrative exemption. 

As to the two public groups, as you might call them, the Nebraska 
rural group, Consumers’ Power District, has no problem whatever 
with it. They have made their application, and they are not wor- 
ried about public monopoly in any way. The Elk River group up in 
Minnesota has made its application, and they are not bothered by it. 

It is only when you try to set up a partnership between the sup- 
pliers and they say that the exemption to the Public Holding Utility 
Company Act shall not apply only in the research period but shall 
go on for 1,000 years of generation, that they run into difficulties. 

Senator Pasrorr. No one is for that. 

Chairman Anperson. That is what they asked for in the beginning. 

Senator Pastore. All I am saying, Mr. Chairman, and if the dis- 
tinguished Senator will yield, because I think that I have consumed 
more time than I am entitled to, is this: This is a weighty problem. 
It is not easy of solution. We must approach this whole problem with 
an open mind. Rather than be critical, I think that we have to be 
understanding and constructive. There are many problems. I do not 
think that we ought to be suspicious of people who come before our 
‘committees to make these presentations. We should not assume that 
there is an ulterior motive here for these companies to become giants. 
I think that after all, this Congress is powerful and this Nation is a 
powerful nation. If the ulterior motives develop later on we can 
always eliminate them just as we did when we passed the law in 1934. 

But rather than being suspicious, I think we ought to be helpful. If 
this program needs to be done, and it must be done, then I say that we 
all ought to roll up our sleeves and we all ought to clear our minds of 
all imaginations and suspicions and get to work and do the job. I 
agree with the Senator. 

Senator Gore. I wish to say that I agree with the Senator thor- 
oughly, that insofar as private enterprise is concerned it must remain 
on a voluntary basis. would not support a compulsory program. 
The fact remains, Mr. Chairman, that 1f the Congress removes all of 
the roadblocks, every one, to the complete satisfaction of the companies 
who have proposed to enter this field, and if each and every plant 
which is now under discussion is completed on schedule, we will still 
have lost the race. 

What I propose is that we supplement the present program, that we 
move with vigor, with a sense of urgency. 

Senator Pastore. I agree with that 100 percent. 

Senator Gore. Thank you. 
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Chairman Anperson. All I have said is that we have tried every 
way we could to find out what all of the roadblocks are so that they 
may be removed, every one of them. 

epresentative Coz. Mr. Chairman, I do not know as I feel im- 
veliaal to give any expression with geen to the subject under dis- 
cussion, but if I were to do so it would be 90 pores repetitious of 
what the Senator from Rhode Island has already said. I think very 
much along the same line as he. 

I do want to correct the record in a couple of rather minor aspects, 
however. One is with respect to the time when the question of public 
liability was a factor and considered by the private companies. That 
goes back much further than you indicated. I cannot give the chapter 
or the page, but I do know that it was in the minds of some of the op- 
erators a we were considering the original law in 1954. It was not 
a major item at that time, and it was contemplated that it was some- 
thing that had to be resolved before the plants were put in operation. 
It was contemplated that Congress saute correct it rather speedily. 

I am disappointed to hear Senator Pastore prophesy that it is not 
going to be cleared at this session of Congress, because nothing is going 
to be actually done by way of operation of these plants until that ques- 
tion is resolved. 

Then the other point, which is rather minor, is this: In Senator 
Gore’s statement he referred to the aggregate kilowattage of the pend- 
ing applications as 689,000. My memory may be entirely in error 
and it probably is, but I thought it was something over 700,000. 

Chairman Anperson. I think we had two sets of figures and one 
came out about 750,000 and the other about 691,000, and somewhere in 
there is the proper answer. 

Senator Gore. I am acquainted with that figure which Congress- 
man Cole mentioned. That includes the small reactors. I was con- 
fining my statement to the large-scale reactors for the production of 
industrial power. 

Representative Corz. With that explanation, that is sufficient. 

Senator Pastore. I did not prophesy that nothing would be done 
this session. I expressed the apprehension, and I did say that, “I 
daresay nothing will be done.” I hope I am wrong. 

However, I have seen the Congress work before. 

Senator Gore. As this session grows later and later, that becomes 
an increasingly safe presumption. 

Chairman Anperson. I think I would agree completely with what 
Congressman Cole said about the question arising about insurance, 
previously. 

Representative Price. I cannot agree completely with that, because 
it did not arise at the instigation of the industry. The ones who 
brought up the question of insurance first in the hearings in 1954 
were the members of this committee. It originated in the minds of 
the committee. 

Chairman Anperson. Now that it has arisen, we have tried to do 
something about it, and Consolidated Edison said they are going to 
go ahead and build their plant and trust to the Congress to get the 
insurance problem solved before it becomes necessary to put the 
plant in operation. 
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I would hope that we might regard that as getting something done 
this session. That would be a proper time to do it and not wait 3 
years for it to be accomplished. I think we will all work toward that 
goal, 

Representative Price. Mr. Chairman, I first want to compliment 
the Senator from Tennessee on a very fine and remarkable statement. 
I think that he does a great service in presenting this problem not only 
to the committee, because I think the committee was more or less fa- 
miliar with it, but to the public. 

I did not feel that the Senator was in any way stressing the ques- 
tion of monopoly in the statement. I do not think that he even re- 
ferred to that. But he was stressing the importance of speed in the 
atomic power reactor program. He suggested a supplemental pro- 
gram. He was not suggesting that we depart from the industrial 
participation program which he says needs support, and I believe 
that that is true. 

We must bear in mind that if we do embrace the supplemental 
program, private industry will do the job also, so that we are not seek- 
ing the elimination of private enterprise from this program. But 
the Senator asks, as I gather from his statement, that we do something 
about stepping up the program to win the atomic power race. 

I happen to be one of those who introduced one of the bills on the 
insurance program, because it was my desire that every impediment 
or every obstacle in the way of successful conclusion of successful op- 
eration of the industrial participation program be removed. Iam sin- 
cerely hopeful that the Congress does act on that insurance problem 
at this session. 

I would like to set the record straight on the matter of insurance, and 
I recall very well that during the hearings on the 1954 act insurance 
was first raised as a problem to be met in the future by one of our 
colleagues, Mr. Holifield. He pointed out that that would be one 
thing that would eventually arise as an obstacle to this program and 
would have to be resolved. I think it is something that our committee 
should consider. I see nothing unusual about that, but I am sincerely 
hopeful that the committee will approve a bill. I know that I have 
been in contact with the Commission, itself, almost since January of 
this year on this matter of insurance and I am very happy to see that 
the Commission has suggested legislation at our public hearing. I 
am hopeful that every impediment and every obstacle in the way of 
the industrial participation program be removed. Also, I must give 
my support to the supplemental program as urged here by the Senator 
from Tennessee. 

Chairman Anperson. I think it is only fair to point out that you 
could not do much with the insurance program until the insurance 
companies decided whether they were going to be able to do something 
with it themselves. It was only when the insurance companies came 
in and said that they believed they could provide coverage up to 50 or 
60 million dollars, that it then became possible to say that we need to 
cover above 50 or 60 million dollars. We were allowing the insurance 
study group to go ahead steadily and they were making progress, and 
in fine cooperation with the Atomic Energy Commission. 

Representative Price. I think that it should be clear in the minds 
of everyone that private industry has always been an important part 
of the atomic energy program, even through the days of the Manhat- 
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tan District, from the inception of the program. Every job done by 
the Atomic Energy Commission was essentially done by private in- 
dustry. 

centiee Gore. My Chairman, I would like to conclude, if there are 
no more questions, by saying that I believe the challenge to the national 
interest is so great that it requires the best efforts of both private in- 
dustry and Government to maintain America’s lead in the atomic 
power race, 

I thank you. 

Chairman Anperson. Our next witness will be the chairman of the 
Atomic Energy Commission, Admiral Strauss. May I say, Admiral, 
we are deeply appreciative of the fact that the presentation of the 
Atomic Energy Commission got here, not just one day ahead, as the 
Reorganization Act provides, but 4 or 5 days ahead, so we had a chance 
to study and work with it. Thank you very much. 

Mr. Srrauss. I made some changes in the syntax in my own state- 
ment which I only made this morning. 


STATEMENTS OF LEWIS L. STRAUSS, CHAIRMAN; DR. WILLARD F. 
LIBBY, COMMISSIONER; HAROLD S. VANCE, COMMISSIONER; 
KENNETH E. FIELDS, GENERAL MANAGER; A. TAMMARO, AS- 
SISTANT GENERAL MANAGER FOR RESEARCH AND DEVELOP- 
MENT; R. E. HOLLINGSWORTH, ASSISTANT GENERAL MANAGER 
FOR ADMINISTRATION; W. KENNETH DAVIS, DIRECTOR OF 
REACTOR DEVELOPMENT; WILLIAM MITCHELL, GENERAL 
COUNSEL; DAVID F. SHAW, ASSISTANT GENERAL MANAGER 
FOR MANUFACTURING OF THE ATOMIC ENERGY COMMISSION 


Mr. Srravuss. Mr. Chairman, my colleagues and I are grateful for 
this opportunity of appearing before your committee. I have an in- 
troductory statement and there are supporting and more detailed state- 
ments that will be made by members of the Commission’s staff. I 
would like to say that we have listened to Senator Gore’s statement 
with great interest, and we have not had an opportunity to confer on 
it. ere are a few points in it which with your permission and 
Senator Gore’s, I ania ask the privilege of commenting upon if time 
permits. 

I particularly would like to say at this point, however, that I ap- 
preciate the generous statement in the penultimate paragraph in which 
the Senator states that he has an open mind on this program. I hope 
we all have, and that we can approach it in that light. 

I will attempt, on the other hand, in the course of my presentation to 
expound our policy and that upon which we have been operating and 
which we believe to be correct. 


Representative Core. Mr. Chairman, may I inquire before Mr. 
Strauss proceeds, and solicit an explanation of the absence of Mr. 
Murray, who is a member of the Commission and who I understand 
expressed himself along the line of Senator Gore’s proposal. I am 
curious to know why he is not here, 
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Mr. Srrauss. Mr. Murray has left for the Pacific provmg grounds 
of the Commission. I was not aware of the fact, but I believe he left 
on Friday or Saturday. 

Chairman Anperson. May I say Congressman Cole, that I invited 
Commissioner Murray to make a statement. I suggested to him that 
Senator Gore would make his statement and the Commission would 
make its presentation, and the majority members of it, and if he had a 
minority statement, he could make it at the conclusion of that. He 
indicated that if he were to be here, he might do that and if he gets 
back in time before the hearings are closed he will make a statement. 
If he does not get back before the hearings are closed, he will submit 
a statement for the record and it will be inserted at the end of today’s 
hearing. 

(Commissioner Murray’s submitted statement appears on p. 109.) 

Representative Core. Are we to understand that the remaining 
members of the Commission are in agreement, other than Mr. Murray ’ 

Mr. Srravuss. That is true with one qualification. We have an 
absent member who is ill, and these subjects have been discussed in 
his presence when he was able to attend our meetings, and I believe 
that our position fairly represents his view. 

But since there has been no vote on the subject it would be unfair to 
represent him as subscribing to a particular course of action. Is there 
any difference of opinion on that ? 

Dr. Lippy. No. 

Mr. Vance. No. 

Mr. Srravss. I would like to interpolate one observation which is 
purely personal, with your permission, and which has not been dis- 
cussed with my colleagues. Asa matter of fact it only occurred to me 
this morning. That is with respect to a race with the Russians. 

It seems to me we are peculiarly a people who are characterized by 
extremes, and there was a period in which we had a great tendency 
to underestimate Soviet capabilities in the scientific field and in the 
technical field. I am reasonably happy that I was in the minority, 
and I thought they could do better than it was generally supposed. It 
is my belief now that we have swung to the other extreme, and we are 
prone to overestimate them. That I offer as a philosophical observa- 
tion, which perhaps you might tie into what I now with your permis- 
sion would propose to say. 

Representative Cote. You are continuing to operate as a minority 
in your viewpoint then. 

Mr. Stravss. I would not say that. I have not tested that, Mr. Cole. 

Senator Pastore. You did mention to me, Admiral Strauss when 
I asked you the name or checked on the name of this Dr. Alvarez, that 
there is a full text to his statement that you would like to acquaint me 
with. I just read the newspaper report, and I know that the cyclotron 
goes to the basic science of this art. Naturaily, of course, if we are out- 
distanced on the basic sciences, you know consequently in the future 
we will be ontdistanced in everything else. Do you have any comment 
on that? Are you as much impressed with what Dr. Alvarez said? 

Mr. Srrauss. I am impressed that he is probably as competent an 
observer as we could have provided. The accelerators in Russia are, 
we understand, patterned after our own. The large one is a blowup, 
an enlargement of our Berkeley cyclotron. It is inevitable that as 
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these things are built those who undertake the most recent construc- 
tion will have for a period of time the largest and the most powerful 
devices. We have under consideration and negotiation with the ap- 
ee scholastic sponsors, one which when it is constructed will be 
arger than theirs. While it is building, in all likelihood, they will 
beat us. This is a race in which two horses are constantly pacing one 
another before they get into the stretch. 

There is a substantial difference as I am certain you recognize, 
between high energy fission and the production of electrical energy 
from fission reaction. 

Senator Pastore. If that is true, why should Dr. Alvarez say that 
he was bowled over ? 

Mr. Srrauss. He may have expected to see less than he saw. Not 
being there, I cannot answer. 

Representative Cote. Could I ask a question there ? 

When he went over, and when Dr. Alvarez went over he had been 
told what to expect ¢ 

Mr. Srravss. I do not know, Mr. Cole. 

Representative Cote. Well, you were told of this machine that he 
saw, and Dr. Summers described it to the delegates at the conference. 
So he went over having in mind and expecting to see something much 
bigger than existed in this country. 

r. Srrauss. When I go to Brookhaven, and see the accelerator un- 
der construction there, the details of which I am more or less familiar, 
and see that the excavation for it is half a mile in cireumference, I am 
bowled over despite the fact that I know what I am going to look at. 

The first. cyclotron that was constructed by Dr. Lawrence could be 
held in the palm of your hand. One a half mile in circumference does 
have a capacity of bowling you over when you see it. 

Mr. Chairman, we appreciate the opportunity of being with you this 
morning to discuss the Commission’s civilian reactor program and pos- 
sible means of accelerating it. Various matters affecting the progress 
of the civilian power reactor program have, of course, been dectuand 
with your committee at different times during the course of this year, 
and particularly in connection with our report pursuant to section 202 
of the Atomic Energy Act. 

At the request of the committee we are presenting detailed reviews 
of the present state of the Commission’s Pe both domestic and 
foreign, in the power reactor field, and of the state of the programs of 
other countries to the extent we know it. We shall also present specific 
comments on the bills introduced by Senator Gore and Congressman 
Holifield, to require the Commission to construct six full-scale nuclear 
power facilities. Prior to the presentation of these matters, however, 
I should like to discuss with you in broad terms the Commission’s 
policy as to both the overall objectives of the United States in the field 
of civilian reactor development and the proper role of the Commission 
in furtherance of those objectives. 


OVERALL POLICY OBJECTIVES 


The Atomic Energy Act declares it to be the policy of the United 
States that “the development, use, and control of atomic energy shall 
be directed so as to promote world peace, improve the general welfare, 
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increase the standard of living, and strengthen free competition in pri- 
vate enterprise.” In compliance with that objective the Commission 
has been proceeding on a broad front to develop all promising uses of 
atomic energy of which we have knowledge. The achievement of eco- 
nomical nuclear power will represent a technological breakthrough of 
very great importance, and we believe that breakthrough is certain 
to come. Accordingly, the Commission is acting on the principle that 
the development of economical nuclear power, both in the United 
States and abroad, is a program of prime national importance and ur- 
gency. I am sure there is no disagreement among anyone here with 
repens to that. 

he question then is not one of objectives but of method. What is 
the best way to achieve economically competitive nuclear power, both 
at home and abroad? You will note that I emphasize the phrase 
“economically competitive nuclear power.” We have proved that gen- 
eration of nuclear power is technically feasible. Proof of our technical 
ability to generate substantial quantities of electric energy from nu- 
clear sources has been publicly shown by the successful operation of the 
submarine Vautilus. I may interpolate there that we had the proto- 
type of the Vautilus reactor operating in July of 1953, substantially 
ahead of any powerplant in the world, so far as we know, and cer- 
tainly ahead of the Russian reactor mentioned by Senator Gore. 

It is still operating, and I saw it a few weeks ago. It will be fur- 
nished again in dramatic form by the Shippingport pressurized water 
reactor which will begin producing from 60,000 to 100,000 kilowatts 
of electric energy next year. Incidentally, this, to the best of our 
knowledge, will be the first reactor of such size ever put into operation 
for the primary purpose of generating electric power. We have no 
doubt that the Shippingport reactor will work, and that other civilian 
and military reactors of various concepts can be built and will work, 
and we have brought with us, Senator, in case the committee would 
like to see them, some blown-up photographs of some of the reactors 
building, including Shippingport reactor, which are available if you 
wish. 

Chairman ANpgrson. Since you mentioned there that this Ship- 
pingport reactor would be the first reactor of comparable size ever 
put into operation, for the purpose of generating electric power, per- 
haps that might be a good place for you to comment on the table 
which Senator Gore had in his statement as an appendix, or do you 
intend to do that later ? 

Mr. Srravuss. I would like to do that later. I have some reserva- 
tions about commenting on the table, but I will speak of that in a 
moment. 

Representative Coz. In further reference to Mr. Strauss’ character- 
ization of Shippingport as the first reactor of comparable size, you 
mean in the United States or in the world? 

Mr. Srravuss. Anywhere in the world. 

Representative Corx. I wish you had included that in your state- 
ment. 

Mr. Srravss. I am sorry. 

Senator Jackson. That is being financed by the Atomic Energy 
Commission ? 
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Mr. Srrauss. Perhaps at this point I might interpolate as to the 
finances of that. I think that I touch on it later in this statement and 
I mig wait. I have tried to cut the statement down, but I believe I 
left that paragraph in. If it is omitted I would comment on it because 
there is a very substantial amount of private capital involved in that 
enterprise. 

Senator Pastore. May I clear up one ambiguity ? 

You do not assume there is anything bigger in any other country 
when you say comparable size. 

Mr. Srravss. Of that size or larger? 

Senator Pastore. That is what I wanted to get in the record. 

Mr. Srrauss. Thank you very much. 

My attempts to get this statement in complete form, I see, wee not 
as successful as I had hoped. 

Senator Pastore. Someone might say that they have one bigger. 

Mr. Srravss. It will be compared, undoubtedly, in October with the 
first of the Calder Hall reactors in England to come on stream, and 
those reactors I have seen. 

The primary purpose of those reactors is to produce plutonium 
for the British weapons program. 

Chairman Anprrson. But they will produce power in larger quanti- 
ties than Shippingport. 

Mr. Strauss. No, sir, Together they may, but the individual plants 
will not. Itis said they will not. Sir Edwin Plowden did not claim a 
greater capacity for them than Shippingport. 

The question is, however, at what cost will these plants work? It is 
because the primary problem in the United States is cost and no longer 
one of feasibility, that the Commission is actively engaged in explor- 
ing a large number of diverse reactor concepts. That exploration is 
proceeding primarily by the conduct of reactor experiments and asso- 
ciated research and development designed to develop necessary data 
with respect to the specific practicality, efficiency, and costs of a variety 
of systems. 

We fully appreciate the importance of building full-scale reactors. 
Indeed there is a point at which only a full-scale reactor can provide 
the cost information and the engineering improvements that are neces- 
sary to achieve significantly lower costs. 

But we believe that our present state of knowledge of some reactor 
concepts is short of the point where construction of full-scale reactors 
at this time is either necessary or advantageous. 

In brief, our present goal is more scientific knowledge, not simply 
more kilowatts. While we advance on a broad front and with the 
vigor to achieve that knowledge, we believe we should continue to 
proceed toward that goal in an orderly and flexible manner. 

This, in our view, means coordinating and timing both experimental 
and full-scale plants with the status of the particular areas of tech- 
nology they are designed to explore and the nature of the informa- 
tion we can expect to get from them. ; 

We believe that the enforced adoption of arbitrary goals of kilo- 
watt capacity or numbers of full-scale reactors for an early date, such 

as 1960, is unwise because it would divert scarce technical skills from 
activities which promise greater results in subsequent years. 


78727—56——3 
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THE KILOWATT RACE 


Concern has been expressed that we are losing a kilowatt race be- 
cause other countries have announced plans for constructing reactors 
which might result in their having, within a few years, more kilowatts 
of nuclear capacity than wedo. Some people feel that their announce- 
ments are more to be relied upon as dates of completion than the ar- 
rangements we have made with American industry. I do not share 
that feeling. 

Representative Price. Mr. Strauss, it is shared by responsible Gov- 
ernment agencies, though ? 

Mr. Srrauss. I said that I do not share that feeling. 

Representative Price. But other Government agencies do evaluate 
the — that that may be true. 

o r. Strauss. I cannot answer, and I do not know as to that, Mr. 
ce. 

‘lhe mere number of kilowatts of capacity to be in existence by 1960 
is not, in our view, very meaningful. There may be a number of rea- 
sons why a nation might decide to construct nuclear powerplants be- 
fore they have been proven to be economically competitive according 
to our standards. 

Such a nation may have power needs which cannot be satisfied by 
conventional means. Or it may have conventional power costs of 
such levels that even high-cost nuclear power looks attractive. Or a 
nation may have decided to embark upon a program of dual purpose 
reactors in which the allocation of costs between plutonium and elec- 
trical energy is a matter of internal accounting adjustable either way 
since both their nuclear weapons program and their power programs 
are Government monopolies. 

That is the case in England. Or, it may feel that kilowatt prop- 
aganda justifies the excessive costs involved. These reasons are not 
valid in the United States. 

If there were some logical reason for doing so, the United States 
could unquestionably build millions of kilowatts of nuclear generat- 
ing capacity by 1960—but it would not be economically competitive 
power. We do not consider the fact that some other countries have 
announced plans to build a specific kilowatt capacity a persuasive rea- 
son for us to start a crash program to outmatch them. ear 

We believe that our program should continue in its present direction 
and that we should not risk its success by shifting ground in order to 
compete with announcements of other nations. 

I hope I will not be misunderstood. It is important that we main- 
tain world leadership in the development of nuclear power. However, 
this ought to be genuine leadership based on sound scientific progress 
and technological development. 

We are confident that our present program now enjoys such a posi- 
tion of leadership. We are constantly reviewing the power reactor 
programs of other countries and so far as we have been able to discover 
we are not behind any country. We have an expanding and aggressive 
reactor development program which we are convinced will develop 
the best possible technology and enable us to maintain our position of 
leadership. 

Technological leadership is, of course, difficult to measure and the 
assertions I have just made as to the state of our research and develop- 
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ment program rest in part on the informed ee of experts. 
However, there are some objective yardsticks of our country’s present 
position. One was the Geneva Conference on the Peaceful Uses of the 
Atom. Some of the members of your committee, and you yourself 
attended that conference and at its conclusion complimented us upon 
our showing. 

While we were honestly impressed with the fine work that several 
other countries have done in the field of atomic energy, it was, I think, 
apparent to all observers that the magnitude and quality of our effort 
and our achievement was far and away the most outstanding. A more 
recent indication exists in the fact that private American industry has 
sold 3 research reactors and 1 power reactor to foreign countries. 

So far as we are aware, no enher foreign government or industry has 
made any such sales. 


THE ROLE OF THE COMMISSION 


Not only do we feel that there is no real virtue in having the Govern- 
ment merely construct kilowatts of generating capacity, we are also 
anxious to avoid Commission construction of large-scale plants if the 
desired knowledge can be obtained by other reasonable means. 

In its report on the bills which became the Atomic Energy Act of 

1954, your committee made the following statement: 
We do not believe that the efforts of free enterprise, using its own resources and 
moneys, are by themselves adequate to achieve the speediest possible attack on the 
goal of peacetime power. Neither do we believe that maximum progress toward 
this objective will be afforded by an effort relying exclusively on governmental re- 
search and development, using the public’s moneys. We believe, rather, that team- 
work between Government and industry—teamwork of the type encouraged by 
these amendments—is the key to optimum progress, efficiency, and economy in this 
area of atomic endeavor. In other words, our legislative proposals aim at encour- 
aging flourishing research and development programs under both Government and 
private auspices. 

We believe that the philosophy expressed in this statement was 
sound when it was adopted and that it is still sound. We believe that 
the attack on the difficult developmental problems which we face can 
proceed most effectively through the combined efforts of Government 
and industry. 

To make the most efficient use of those efforts, however, requires 
some analysis of the special capabilities of each. In general, we be- 
lieve that the emphasis of governmental research and developmental 
work should be on the earlier stages of design, feasibility, and experi- 
ment, whereas the emphasis of private industrial effort should be on 
construction of prototypes and their operation. We believe this for 
several reasons, 

First, the kind of information which we are trying to get out of 
the construction of prototype plants can better be obtained if these 
plants are constructed aoe operated by private or cooperative busi- 
nesses. 

One of the major purposes in constructing a prototype is to obtain 
reliable cost data and to explore all possible avenues for cost savings 
in an actual large-scale construction effort. This can best be accom- 
plished where there are normal industrial and commercial incentives; 
in other words, where industry takes the primary technical and finan- 
cial responsibility. 
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While some governmental assistance will be appropriate, as in the 
power demonstration reactor program, we have sought to make that 
assistance available in a form svhiah will not impair the technical 
responsibility, nor dilute the normal incentives of business. 

We do not believe that vital cost reductions will be as quickly 
achieved under Government cost contracts. We think such cost reduc- 
tions can be most expeditiously achieved under arrangements where 
the burden of any excess costs and the benefits of any savings will be 
reflected in the profit and loss account of American business. 

Chairman ANperson. Will these excess costs that you refer to be 
absorbed by these power companies or will they be passed on to the 
consumers ¢ 

Mr. Strauss. The excess costs in any business are included in the 
product which the business sells. If the General Electric Co, in selling 
motors, manufactures them at a cost in excess of what their competi- 
tors manufacture them for, they are included in the selling price of the 
motors. It is inescapable that the cost of the product is reflected in 
the selling price of the product. 

Senator Jackson. It is a little different in the case of utilities. 
They are guaranteed a certain return on their investment capital, Mr. 
Strauss. It would not be exactly the same as with a nonutility busi- 
ness. 

Chairman Anperson. And the larger the invested capital, the great- 
er the permissible rate as long as the utility stays in business. 

Representative Cotz. Let us make sure it is a permissible rate and 
not a guaranteed rate, however. 

Mr. Strauss. There are public bodies that regulate these things. 

Senator Jackson. If they do not get their return, they have a right 
to an increase in their rates. They can make application and it has to 
be approved by the public service commission or the body set up by 
State law. 

Mr. Srravss. I would think, Senator, although I am speaking from 
ignorance rather than knowledge, that any experimental work whether 
it is in the field of atomic energy or otherwise carried on by a 
public utility would be reflected in its profit-and-loss account, but 
this is a matter that undoubtedly some of you who deal with the Fed- 
eral Power Commission are far more competent to deal with. 

Senator Pastore. The point you mean to make is that there is 
always an incentive there to reduce those costs because of the howl 
that might come from the consumer and the regulating authority. 
There you have an incentive to reduce costs. If you are going to 
get the Government into this business, the responsibility of the tax- 
payer with relation to this one particular specific project is so far re- 
moved that sometimes you do not get that connection with the how], 
that is the cause and the effect. 

Mr. Srravss. I would think so. 

Another type of information that we expect from a prototype plant 
is operating experience. This too, we believe can best be obtained 
when the plant is operated by an existing utility organization— 
publicly, cooperatively, or privately owned—and when the reactor 
energy is used as an integral part of such a utility system. In this 
way, the operation of the prototype will most nearly duplicate the 
operating conditions to which commercial plants will be subjected. 
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A second reason for the Commission’s preference that industry 
construct prototypes concerns the kind of effort which must go into 
the construction of a full-scale plant. The construction of six large 
reactors such as the reactors which the bills introduced by Senator 
Gore and Representative Holifield contemplate would be a job ap- 
proaching the magnitude of the Commission’s Savannah River 
project—though more difficult because of geographic scattering. 

The Savannah River project, as you will recall, involved 5 reactors, 
together with related feed materials, processing and servicing facili- 
ties, all of which would have to be provided if the Commission were 
now to build 6 prototype power reactors. 

Chairman ANDERSON. bo you have any feeling that the Savannah 
River experience shows the job can be done if the Government wants 
badly enough to do it ? 

Mr. Srravuss. There is no question as to its feasibility, Senator. 
There is no question in my mind also that if we started it now, it 
would not be finished before 1960, if we began it immediately. Adding 
this amount, Senator, would still leave you the loser in the power race 
if kilowatts installed is the answer and if you believe the figures in 
the Russian announcement. 

Chairman Anperson. What was the time of Savannah River? 
Wasit 4 years? 

Mr. Strauss. It was 31% to 4 years. 

Mr Fretps. That is correct, sir. 

Chairman Anpverson. Has it not been calculated that we could 
do something similar to that in 214 years? 

Mr. Srravss. These plants are to be all different, each a different 
concept, and each in a different part of the country. I simply submit 
that if the purpose of this is simply to out match the Russians in kilo- 
watts, it does not doit. You would have to increase the bill. 

Chairman ANperson. Could we do it plant by plant? Instead of 
saying they are all different, let us say that it was desired to build a 
plant, and not six, but a plant like the Savannah River Plant where 
the primary purpose would be power and the secondary purpose would 
be something else, say plutonium, rather than a single purpose plant 
for weapons programs. Could that not be done in a period of 2% 
to 3 years. 

Mr. Srravss. I would assume, Senator, that a Chinese copy of the 
reactors at Savannah River could be built in less time than was re- 
— to build them initially, but I would not want to venture a guess 
on that. 

Senator Jackson. Did we not make a much better record at Han- 
ford on the piles that were built there later ? 

Mr. Srravuss. The subsequent piles at Hanford ? 

Senator Jackson. Yes, I am referring to later additions. It seems 
to me they were completed in a little over 2 years from the time con- 
struction started. I may be wrong. 

Mr. Strauss. I doubt that. 

Senator Jackson. I think it was less than 3 years. 

Mr. Srravss. I doubt whether they were completed in 2 years but 
T am unable to give you a figure on that. 

Senator Jackson. Mr. Shaw is here, and I think that he could an- 
swer that. 
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Mr. Suaw. The best time we made on any of the Hanford reactor 
areas was about 30 months, 214 years. This was for a completely going 
reactor. 

Mr. Strauss. That was repeating something which we had built and 
the drawings and blueprints and specifications were all there. __ 

Senator Jackson. How long would it take you at Hanford to build 
a dual purpose reactor ? 

Chairman ANperson. That was to be the next question. Now, we 
have a long study at Hanford. The General Electric Co. as I under- 
stand it, and I have never seen it, submitted some sort of a suggestion 
for the development of power at Hanford, so they must have given it 
some thought. The whole proposal was submitted to the Atomic En- 
ergy Commission and it knows what the proposal was that was sub- 
mitted to it. 

That was the second plant. Suppose it was desired that a plant be 
built at Hanford along the lines of the G. E. proposal? The primary 
purpose might be power and the secondary purpose plutonium. Could 
that not be done in 214 years? 

Mr. Srravss. I cannot answer that, but I can say this positively: 
On the basis of the best advice that the Commission has been able to 
receive, a plant designed for the production of other than power, that 
is to say, if plutonium is a feature of the design, will provide no re- 
liable cost data on the production of power. The Commission some- 
time in early 1953, a date prior to my return, took the position that it 
would not build dual-purpose reactors. 

Chairman Anperson. Precisely, but as a good businessman, Ad- 
miral Strauss, you would recognize that what might be attractive 
at Hanford where current was 21% mills from the Columbia River, if 
that plant might be ruled out because it developed a cost that was 3 
mills, 3-mill power would be pretty attractive in some parts of the 
United States. 

Might not a plant that was going to do the job that General Electric 
had in mind at Hanford be built in another part of the country? 

Mr. Srrauss. Nobody has suggested to us so far as I know, Senator, 
a piant to produce power at 3 mills. 

Chairman Anperson. May we have the General Electric study at 
some later time ? 

Mr. Srrauss. If it is not already in the hands of the committee, the 
general manager will see that that is done. 

Senator Jackson. It depends on the cost of your plutonium, what 
you have for that. You can reach any figure you want. 

* Chairman Anpgerson. I carefully avoided a discussion of that, and 
I think perfectly in the open you could say whatever the cost of 
plutonium was elsewhere, that is a proper charge for plutonium there. 

Senator Jackson. Surely. : 

Chairman Anperson. Starting with that assumption, I believe you 
have had a 8-mill study and I think that we will be glad to look at 
the Hanford situation. 

Mr. Fretps. In conjunction with this proposal by G. E. some years 
ago, there is research and development even with that proposal that 
would have to be done to adapt the Hanford designs to a dual pur- 
pose reactor. 
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Chairman Anperson. Assuming that the plutonium charge was to 
be the same as the other plutonium costs, was there a 3 mill figure in 
connection with it? 

Mr. Fretps. There was not a 3-mill figure and I would have to go 
back to find out the figure. I am quite certain that it was higher than 
that figure, sir. But the point as to the time, I do not believe that 
you could do this in a matter of 214 years with the research and devel- 
opment that you have associated with that to put a dual purpose re- 
actor under construction. 

Senator Jackson. The British are proceeding on the dual purpose 
basis, are they not? 

Mr. Srrauss. They have very good reasons for doing that, Senator 
Jackson, which it would not be appropriate to discuss here. But they 
would not do so except under necessity. 

Senator Pasrore. May I ask a question at this point? Looking at 
this whole panorama and considering the progress that we desired to 
make in the development of this art, what essential benefit or disad- 
vantage would there be in building this dual purpose reactor at Han- 
ford? What would be your observations on that? Would it help us 
at all in this progress we are trying to make, or would it add nothing? 

Mr. Srravss. The Commission concluded that it would add nothing 
since the goal is economic power, and since that would not give us any 
adequate cost figures on the production of electrical kilowatts it con- 
cluded not to do so. 

We make plutonium in reactors that are designed to make plutonium 
as cheaply as we can make it and our unit costs have been steadily de- 
clining. We hope to make power in reactors designed to make power 
with the same end in view. 

Senator, I find that the next sentence was a response to your question 
as to whether the Commission could undertake this enterprise. 

The Commission is, as you know, historically capable of taking on 
huge construction efforts; it has done so successfully on a number of 
occasions in the past. However, the point you should not overlook is 
that in the construction of these proposed plants, a major portion of 
the effort would be devoted necessarily to ordinary procurement and 
administrative problems involving concrete, bricks and mortar, stand- 
ard electrical machinery and hardware, rather than to nuclear tech- 
nology. 

Fan the point of view of limited numbers of highly qualified people 
available to us, this would not be a sound employment of skills. ’ 

A final reason why we are reluctant to build full-scale prototypes 1s 
that such prototypes will serve their purpose only if they generate and 
distribute substantial quantities of electric energy. ; 

Chairman Anperson. At Duquesne where the Government is put- 
ting up a large share of the research and development costs, and a 
large share of the construction costs, I used a figure of 90 percent 
but that has to be interpreted a whole lot because it will never happen 
again. But the Government is going to pay for the nuclear part of 
that project up there. ; 

It involves concrete, bricks and mortar, standard electrical ma- 
chinery and hardware. How much time does the Government spend 
on concrete, bricks and mortar up there ? 
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Mr. Srravss. A great deal, Senator. That project, if you will re- 
call, was initiated by the Commission under the old act. We did not 
have the benefit of the 1954 act. We succeeded in obtaining from 
the Duquesne Light Co. a contribution of $5 million of their stock- 
holders money to the Government end of that plant. They con- 
tributed a site, and they will pay for all of the operating personnel, 
and they will buy from the Government at, I believe, 3 mills per 
kilowatt-hour over and above the amount for what they could pro- 
duce it by burning conventional fuels. They also pay for the entire 
generating portion of the plant. 

Chairman Anperson. Are they not buying the concrete? 

Mr. Strauss. You mean actually placing the orders? 

Chairman Anperson. Are they not buying the sacks of cement? 

Mr. Srravss. I do not know how the details of that are handled. 

Chairman Anperson. I am trying to say that the very thing you 
did at Shippingport, which is holy and sacred, is impossible in the 
other installations. 


Mr. Srravss. I have not said impossible. I have said it would be 
a diversion of effort. 


Chairman Anperson. Did you divert any effort in concrete bricks 
and mortar ? 


Mr. Srravss. I think this took considerable time in our reactor 
development division. 

Chairman Anpverson. I was up at the site and I did not have a 
single explanation of the construction work from a representative of 
the Atomic Energy Commission. I had the impression, and I may 
be wrong, that Duquesne had something to do with that contract. 

Mr. Srravss. They have a great deal to do with it, but on the other 
hand, I am afraid I do not get your point. 

Chairman Anperson. My point is that if you wanted to build, as 
General Electric wanted to build, at one time, a duplicate of the Han- 
ford plant but designed primarily for the production of power and 
secondarily for plutonium, the General Electric is just as competent 
to do that as it 1s to do something else, and not a single employee of 
the Atomic Energy Commission is going to have to bother with con- 
crete, bricks, or mortar. 

Mr. Srravss. That is perfectly true. 

Chairman Anperson. I do not believe that at Savannah River, 
where you had the Dupont people there, the representatives of the 
Atomic Energy Commission were concerned with concrete, bricks or 
mortar. If they were, it would have been impossible to have put that 
into the contract and tet Dupont do it. 

Mr. Srravss. We review every item of their expenditure, and we 
have a staff of people there, and a careful audit is run. 

Chairman Anperson. I am only trying to suggest that while I have, 
T trust, an open mind to the Gore bill, I did not join with him on the 
bill because I do not think there are some great problems in connection 
with this. I wonder if saying that the Atomic Energy Commission 
would have to look at the application and mortar and hardware is a 
fair criticism of the bill. He is trying to suggest that in addition to 
the private effort that the Commission is sponsoring and_ pushing 
and I think commendably so, for these additional plants, Common- 
wealth, Consolidated, and Detroit Edison and various other ones, it 
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might be possible to have a Government program pushed at the same 
time. 

The Government has succeeded in building a plant costing over $1 
billion without having to worry about the concrete and the bricks and 
the mortar. 

Mr. Strauss. We do worry, Senator. You would find that the con- 
struction division of the Commission follows these expenditures and 
these purchases with great care, and the general manager at frequent 
intervals, and the Commission once a month, receives a report on the 
degree of completion of each component of the plant. There is a 
necessary responsibility to follow this construction. 

Chairman Anperson. I realize that, but I remember the job at 
Joppa, the one they referred to as the “Ebasco fiasco,” where we 
got doors that cost $400 and things of that nature. The General Ac- 
counting Office objected to them and the answer was that the Atomic 
Energy Commission had nothing to do with the purchase of those. 

Mr. Srravss. That was quite a different thing. That is not a Gov- 
ernment plant. 

Chairman Anperson. But it is an electrical plant that the Gov- 
ernment is going to pay for on the current that it buys. Iam only try- 
ing to say that all over the United States there are examples of people 
who get a contract to give the personnel desiring the plant a turn- 
key job and you never have to look back at any stage of the game. 
The Austin Co. recently came in to our area and produced a very sub- 
stantial plant. They did the whole job, and nobody connected with it 
had to worry about it. 

I am only trying to see if we could not separate from the objections 
to the Gore bill, the physical task of buying bricks and mortar. 

Mr. Srrauss. I would be perfectly willing to have that separated. 
I think it is de minimus by comparison with the policy questions which 
I have attempted to outline. The final one is this: Once the Govern- 
ment has built a successful 100-megawatt plant, it will have 100 mega- 
watts of electricity to dispose of, not merely for the period of time 
during which the plant is serving a primary research and development 
function, but during its entire life. The disposition of such quantities 
of electricity would present the Commission with a host of admnistra- 
tive problems which in our view could prove a significant distraction 
from our primary responsibilities as laid down by law. While these 
problems might be reduced in magnitude by specific provisions re- 
lieving the Commission from any responsibility for the distribution of 
energy, they could scarcely be wholly eliminated. 

Senator Pastore. Could I ask a question at this point? I may be 
anticipating a little bit, and if I am, I withdraw my question. If the 
Government itself were building these six plants as suggested in the 
Gore bill, what would be the procedure followed, and to whom would 
we go, and how much would this distract from private enterprises to 
venture in this field ? 

Mr. Srravss. The bill does not spell that out, Senator. 

Senator Pastore. I wonder what would be the practical aspects of 
the problem. In other words, could you successfully carry out a full- 
fledged private enterprise development in this particular field, and still 
have the Government building six plants of its own, and would you 
have enough technicians, and scientists or would one have to sacrifice 
to the other ? 
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Mr. Strauss. We think that is a sacrifice and that is a matter of 
opinion, of course. My statement will have to be weighed by the fact 
that it is a statement supported only by the views of my colleagues 
and by our staff. Others may differ with it. We think that there is a 
short supply of the kind of skills that we would need and that we 
would have to divert people from research and development which we 
believe is more important. 

Senator Jackson. You do not mean, Admiral, that we should not 
try to move forward in this field because we are going to have to use 
scientists and technicians. We would not want to create that impres- 
sion, would we ? 

Mr. Srravss. I do not regard this as moving forward in the field. I 
think that is the difference between us. think to build these 
plants—— 

Senator Jackson. What if the private companies build these plants, 
would that be moving forward ? 

Mr. Srravuss. The private companies cannot build plants without 
obtaining a license and they do not obtain a license without a showing 
approved by the Commission as to the purpose of the project. 

Senator Jackson. But what is the difference? The private utilities 
are building some, as I understand it, and we have had that testimony 
of what they are proposing. 

Mr. Srravss. That is right. 

Senator Jackson. Would you consider that if the private utilities 
built them, that is, or is not, moving forward in this field? I assume 
that they must feel that it is important to their own future for them to 
unhsetakt this effort. 


Mr. Srravss. They feel it is important to the future of the country 


and their own future and as you will see in a few moments in the course 
of this statement each time we have a significant reactor project. we 
have obtained the cooperation of private industry in its construction. 

In the event that a reactor design is offered which private industry 
does not move forward to andthe, I personally would recommend to 
the Commission and I believe the Commission would under those 
circumstances undertake to construct it at Government expense. As I 
will point out in a moment, there is adequate authority in the existing 
statute for that. 

Senator Pastore. Before you do that, I think that my question has 
been somewhat misunderstood. I have already said that I go along 
with the Gore philosophy that there ought to be some supplementation 
to the entire program. 

Now, I am questioning as to whether or not that would constitute a 
strain on the program ? 

Mr. Srrauss. We believe so. 

Senator Pastore. That is the point I mean to establish. This job 
needs to be done and now there are only so many people that can do 
the job. Now, if we supplement it with a Federal participation, in 
building six reactors of their own in addition to what private industry 
is expected to do once some of these obstacles are removed, would we 
be in effect accelerating the program, or would we be stepping on one 
anothers’ toes insofar as the same people who are able to build this 
isconcerned? That isthe point I raise. Would we actually be expand- 
ing, or would we actually be dividing between ourselves? 
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Mr. Strauss. We think that we would be building obsolescent plants 
with scare talent instead of moving forward into new areas. 


PRESENT STATUS OF THE UNITED STATES POWER REACTOR PROGRAM 


Probably the real issue is whether or not the Commission’s program 
is proceeding rapidly enough toward the goal of economic nuclear 
power. If the Commission believed that it was not, and that construc- 
tion, at public expense, of large numbers of kilowatts of generatin 
capacity was the best way to advance that goal, we would recommen 
an appropriate program for the construction of pores wer- 
plants, notwithstanding our reluctance to be in the business of build- 
ing and operating full-scale nuclear power generating facilities. 

I am not inclined to be content with our record of accomplishment. 
I would like to see more being done and more rapidly. But there exists 
a mistaken impression that because ground is not now being broken 
on a large anion of full-scale prototype plants, the reactor program 
of this country in consequence is static. 

Nothing could be farther from the truth and your committee, of 
course, knows this both from our testimony and from the evidence of 
your own visits to our laboratories. The account of the state of our 
power reactor program which we shall present later today will show 
this in detail and bring it down to date. 

Some of these photographs are quite impressive. As I have said, 
we do not regard kilowatts as the measure of accomplishment. But 
even in kilowatts, our progress is substantial. We believe, based on 
present announced plans, that we will have some 800,000 kilowatts of 
nuclear generating capacity in existence in this country by the very 
early 1960's. 

I do not include the number of kilowatts of generating capacity in 
plants which will be sold by our manufacturers abroad. Additional 
plants may soon be announced which would considerably increase this 
figure. In view of the low cost of conventional power generation in 
this country, it would be reasonable to expect that the United States 
would be one of the last countries in which nuclear power would be 
used as a major source of electric generation. 

Nevertheless, the construction of this large nuclear capacity, in the 
face of the intense competition which it must meet from very efficient 
low-cost conventional energy, is, I submit, a reliable indication of the 
healthy state of our nuclear technology. Additionally, United States 
industry—using United States technology—is more than holding its 
own in competition with other nations for contracts for research and 
power reactors around the world. 


MEANS OF ACCELERATING THE COMMISSION’S PROGRAM 


In sum, we have a civilian power program that is presently accom- 
plishing far more than we had reason to expect in 1954. I would in- 
terpolate there that there has been no breakthrough in power develop- 
ment since 1954, since 1953, or 1952, and yet the concern of this com- 
mittee is that we have not moved more rapidly in the last 2 years. 

We have a flexible program in which the decisions can be made 
promptly for each reactor concept as to when and how to proceed from 
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feasibility study, to more extensive research and development, to ex- 
periments, to prototype, and then to commercial plants. 

It would be a serious mistake to destroy that flexibiilty by soos 
arbitrary goals of kilowatts of capacity or numbers of full-scale re- 
actor plants without carefully weighing the contribution or the handi- 
cap which such arbitrary goals would make or impose toward our ulti- 
mate goal of achieving competitive economic nuclear power. 

I believe that any steps which we take to accelerate our progress 
should be in the context of complete flexibility. I also believe that we 
should avoid charging the Commission with the responsibility for sub- 
stantially proven construction, and for the generation and sale of elec- 
tricity—unless it is clear that our goal of acquiring additional scien- 
tific knowledge to ensure our technological leadership cannot otherwise 
be achieved. 

In closing I would like to suggest some things that we can appropri- 
ately do with your assistance to push our program forward. 

First I would note that the law presently authorizes us to build and 
operate nuclear powerplants for research and development purposes. 

Chairman Anperson. Did you not vary a little from that in the 
Shippingport pattern? You did not wait until everything was worked 
out completely before it was built. 

Mr. Srravss. Senator, we had a plant in the desert and a plant in 
the Nautiius which assured us that we had every reason to expect that 
the larger plant at Shippingport on the same principle would work. 

Chairman Anperson. Precisely, and now, at Hanford and Savan- 
nah, you have reactors that have been tested, and you know they will 
work, and they have the longest operating schedule of any. Why 
should not the Hanford reactor be permissible on the same basis? 

Mr. Srravss. They are so entirely different in design. 

Chairman Anpverson. From what they would be in plutonium and 
power ? 

Mr. Srravss. From a power reactor. 

Chairman Anperson. You mean that the transformation of the 
Hanford reactor, so that it made power as well as plutonium would 
be so substantial that they would not be able to get underway with it 
for a long time? 

Mr. Srrauss. I raised the question 2 years ago as to whether a 
Savannah-type reactor could not be adapted to extract power, and I 
was told that it would be cheaper to build another reactor than to un- 
dertake to convert those. 

Chairman Anperson. I am not suggesting that. We will need our 
Savannah reactor and we will need our Hanford reactors for the re- 
sponsibilities we have ahead. I am only asking, and I am asking it 
for guidance, would it not be possible to take the things we have 
learned at Hanford, and the things we have learned at Savannah 
River, and build a new reactor based upon the principle, one at Han- 
ford and one at Savannah, that would be primarily for the produc- 
tion of power and secondarily for the production of plutonium, and 
do it very quickly ? : 

Mr. Srravss. I do not believe I would be competent to give you an 
answer with which you would be satisfied. os 

If I did, I should be stepping out of my role. This is a question for 
the technicians and not for an administrator. , 

Chairman Anperson. Could not thé Commission give an answer to 
that? 
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Mr. Srravss. We should do that, and we can do that. 

Dr. Lissy. I would not care to amplify that at the moment, but we 
can supply you with an answer. 

Mr. Srravuss. We will give you an answer to that in a very few days. 

Chairman Anverson. That is all right. 

(The information referred to is classified and will be filed with the 
Joint Committee. ) 

Mr. Srravss. In closing, I would like to suggest some things that 
we can appropriately do with your assistance to push our program 
forward. First, I would note that the law presently authorizes us to 
build and operate nuclear powerplants for research and development 
purposes. That is the present law. That was one of the very desirable 
changes that were made in 1954. We are prepared to exercise that au- 
thority, and to request authorization and appropriations for such 
plants, whenever it appears to us—— 

Chairman Anperson. That came in when we took out the Johnson 
amendment that would have required you to build these plants covered 
now by the Gore bill, and they said, “You do not have to put a provi- 
sion in there or put in permission for them to build them, and the 
Atomic Energy Scommniosian will go ahead and build them.” 

Well, after 2 years, we did not think the plants were being built, and 
I think that is the explanation of the Gore bill. 

Mr. Srravss. I am going to ask you to let me show you something 
along that line. 

We are prepared to exercise that authority, and to request authori- 
zation and appropriations for such plants whenever it appears to us 
as a true test for this effort, that we have developed a reactor concept 
sufficiently to make it timely for the construction of a prototype, and 
when, after appropriate public invitations for proposals for joint 
AEC-industry projects, it ever appears that industry, cooperative or 
private, is not prepared to undertake such construction. Thus far, 
industry has not failed to meet each situation. 

However, should a promising new reactor concept be ignored or 
rejected by industry while I am Chairman, I would recommend that 
the Commission build a prototype nuclear powerplant to prove out 
the new reactor concept. 

Secondly, we believe that in certain areas further steps should be 
taken to encourage industrial construction of reactors. The most im- 
portant of these is in the field of insurance protection, on which we 
presented our views to the committee last week. We urgently recom- 
mend that Congress act on this subject at this session. 

I would like to interject here an earnest and prayerful “Amen” to 
the hopes expressed around the table that the action will be taken at 
this session. 

We also think that the legislative action should be taken 

Chairman ANperson. May I break in to say that we have a bill 
which your Commission has sent us, and we have a bill which our staff 
has worked up, and we hope to be able to have a quick hearing on both 
because the views have already been pretty well expressed. 

We hope that that hearing will not last more than 2 days, and 
then the committee can report a bill to both Houses if needed so that 
they may be scheduled for action within the next few weeks. 

Now what the ie of the two Houses will do is outside of 
our province, just as many things are outside of your province. 





40 ACCELERATING CIVILIAN REACTOR PROGRAM 


Mr. Srravss. The very great influence of this committee, I am sure, 
will be sufficient to pass it, and I take comfort, Senator Gore, from a 
sentence that you interpolated in your statement in which you said 
that you would be willing to help by voting for the removal of ob- 
stacles. I sincerely hope for your support. 

Senator Gorg. I believe that I said, “reasonable concessions.” 

Mr. Strauss. I am not a very good court reporter. I wrote as fast 
as I could. 

We also think that legislative action should be taken to facilitate 
Public Utility Holding Company Act exemptions of limited duration. 
Our views on this have been expressed in hearings before a special 
subcommittee of the Senate Committee on Interstate and Foreign 
Commerce, 

That is not forever, but as Senator Pastore said, for a limited 
duration. 

Chairman Anperson. We feel that the hearing which Senator Pas- 
tore held on the Potter and Pastore bill was a satisfactory hearing. 
I am sure that Senator Pastore will move rapidly with it, and I am 
sure that he will have the cooperation of every member of our com- 
mittee in trying to see that action takes place. 

There were questions in his mind, and I am sure that there were 
questions in ours, as to how far he should go. It is a somewhat diffi- 
cult matter. You had contradictory testimony, I believe, from two 
Government agencies. 

Senator Pastore. That is right. 

Mr. Srravss. That is not so unusual nowadays. In any event, we 
are extremely grateful for the assistance of your committee and your 
subcommittee, Senator Pastore, on this aol I cannot imagine any- 
thing that would do more to advance the production of nuclear power 
at the moment than the passage of those two pieces of legislation. 

Thirdly, we believe that vgorous action will be necessary to relieve 
the shortage of technically trained manpower. We have discussed 
this problem with your subcommittee of which Congressman Price 
is chairman and have indicated the general nature of legislation which 
we think would be desirable and helpful. 

Furthermore, the Commission should be able to pay its technical 
and professional staff members salaries that are commensurate with 
their responsibilities and more nearly competitive with salaries now 
being offered by private industry. 

That will protect our organization. 

Chairman Anperson. I think that we have taken some action on 
that. I believe that we approved the scale that we thought was rea- 
sonable, of increases, and submitted it back to the Commission, did 
we not? 

That was for informal review. 

Mr. Srravss. That review will be completed this afternoon, I think. 

Chairman Anpgrson. I want to say to you, Mr. Chairman, that it 
follows pretty closely the recommendations we think that the Atomic 
Energy Commission made. 

Mr. Strauss. I am very grateful for that. We know we cannot 
compete with industry, and we simply want to be able to give our 
people some incentive beyond the spirit of dedication that animates 
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most of them today, and binds them to us. Without them, we would 
be absolutely helpless. 

We hope that perhaps some members of your committee will have 
other ideas as to what we could be doing to accelerate our program. 
We will welcome any suggestions which ou may have, consistent 
with those principles which we think are Sate and I have an open 
mind like you, Senator Gore, and which I have tried to outline. 

As I have said, I believe we are all in agreement as to our ultimate 
objective—to keep our country in the lead in the development of scien- 
tific knowledge which will enable us to make the atom an economic 
as — as a beneficent force for human welfare, here at home and 
abroad. 

Chairman Anperson. Now, Mr. Strauss, it is 12:30. Would it be 
convenient for you to return at 2 o’clock for questioning, rather than 
to try to hasten through questioning now ? 

Mr. Strauss. At any time that you say, Senator. 

Chairman Anperson. We will adjourn until 2 o’clock. 

(Whereupon, at 12:30 p. m.,.a recess was taken until 2 p. m., of this 
same day.) 

AFTERNOON SESSION 


(The hearing was resumed at 2 p. m.) 

Chairman ANpgerson. We will come back in session again. 

The next witness is Mr. W. Kenneth Davis, the Director of the Di- 
vision of Reactor Development of the Commission. Mr. Davis will 
deal with the unclassified material in the reactor section. 

Then when we have finished with Mr. Davis, if we desire to question 
either Chairman Strauss or Mr. Davis on the reactors we can do so 
at that time. It might save some time to go ahead with Mr. Davis at 
this time. We can delay questions of Mr. Strauss because some of the 
questions might be answered by the testimony. 


STATEMENT OF W. KENNETH DAVIS, DIRECTOR OF THE DIVISION 
OF REACTOR DEVELOPMENT OF THE UNITED STATES ATOMIC 
ENERGY COMMISSION 


Mr. Davis. I will speak on the status of the AEC civilian power re- 
actor program. 

The many reactor experiments, experimental reactors and demon- 
stration power reactors now being built or planned within the Com- 
mission’s civilian power reactor development program have been de- 
scribed in detail to the Joint Committee on Atomic Energy in earlier 
communications or discussions. We have prepared a report on the 
current status of this program in accordance with the committee’s re- 
quest. This report is hereby submitted for the record. We have copies 
of this report here for submission to the record and after I have read 
this preliminary statement, if you would like me to go through this 
report and discuss it, I would be glad to do so. I do not plan to use 
it for these preliminary remarks. Rather, I believe it may be helpful 
to discuss the status of civilian power reactor technology in somewhat 
more general terms. 

(For AEC statement on Status of Foreign Reactor Program, see 
appendix, p. 540.) 





ACCELERATING CIVILIAN REACTOR PROGRAM 


(The status report referred to follows :) 


UNITED STATES ATOMIC ENERGY COMMISSION 


Sratus REeporT ON THE CIVILIAN POWER REACTOR PROGRAM 


. Introduction. 
. Pressurized water reactors. 
. Boiling-water reactors. 
. Sodium-cooled reactors. 
. Fast breeder reactors. 
‘I, Aqueous homogeneous reactors. 
. Other reactor concepts. 
VIII. Engineering development. 


Chart 1—Developing civilian atomic power. 
Summary of projects. 
Chart 2—Civilian power reactor development. 
Status of projects, parts 1 and 2. 

Table I—Parts 1 and 2: Summary of major power reactor experiments. 
Table Il—Parts 1 and 2: Summary of prototype power reactor plants. 
Charts: 

Total and nuclear generating capability. 

Transition to nuclear power. 
Diagram: 

Coal-steam generation. 

Pressurized water reactor. 

Soiling-water reactor. 

Sodium-graphite reactor. 

Fast breeder reactor. 

Aqueous homogeneous reactor. 

Organie moderated reactor, liquid metal reactor, gas-cooled reactor. 
Photographs: 

PW R—Shippingport, Pa. 

EBWR—Argonne National Laboratory. 

SRE—Santa Susana, Calif. 

HRE—Oak Ridge National Laboratory. 

APPR—Fort Belvoir, Va. 


(Note.—Some of the photographs and charts above have been filed with the 
Joint Committee.) 


I. INTRODUCTION 
The experimental program 


The civilian power reactor program was formalized in February 1954. Prior 
to that time, extensive research and development work, and in some cases con- 
struction and operation of reactors had developed a substantial amount of infor- 
mation on SO or more reactor concepts. 

In February 1954 five of these concepts were selected for extensive develop- 
ment in a Government-financed experimental program covering a 4 to 6-year pe- 
riod. These five concepts were those which were judged to be potentially capable 
of producing economically competitive nuclear power and to be sufficiently well 
advanced in technology to make construction of experimental reactors technically 
feasible. The five concepts were the pressurized water, boiling water, sodium 
graphite, fast breeder, and homogeneous. 

While intensive work proceeded on these five concepts, research and develop- 
ment continued to explore the possibilities in other types of reactors, with the 
result that three additional concepts were chosen for development in the experi- 
mental program. These concepts are the organic-moderated reactor, the liquid 
metal fuel reactor and the gas-cooled reactor. More recently a project has been 
added te be used primarily to test plutonium recycle techniques in thermal 
heterogeneous systems. 


Each of these reactor concepts is discussed in the following sections of this 
report. 
The power demonstration program 

The Commission's report to the Joint Committee in March 1954 on the civilian 
power program expressed the hope that the new technolocy developed in the 
Government-financed experimental program “will encourage industry to take 
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over an increasing share of the financing of further research and development 
and to consider with increasing favor the actual construction of pilot or full- 
scale powerplants.” It was further stated that the experimental program was 
“based on the assumption that the law will be changed to make industrial par- 
ticipation in reactor development more attractive.” 

Following passage of the Atomic Energy Act of 1954 the Commission initiated 
a power demonstration reactor program designed to enlist private resources and 
initiative in the nuclear power field. In January 1955 the Commission invited 
proposals whereby industry would undertake to develop, fabricate, construct, and 
operate experimental reactors. In return the Commission offered to consider: 

1. Waiving established Commission charges for loan of source and special 
nuclear materials for a period up to 7 years beginning July 1, 1955. 

2. Performing research and development work in AEC laboratories, either 
without charge or at reduced charges. 

3. Making payment, to be fixed in advance, for technical and economic 
information resulting from the project. (The fixed-sum basis for the Com- 
mission’s contribution was decided upon in order to maximize the industrial 
participant’s economic incentives to make cost reductions. ) 

As a result of this first invitation, four proposals were received, one of which 
was later converted to an outright license application. 

In September 1955, a second invitation was issued under this program. The 
types of assistance offered by the Commission were slightly modified based on 
experience with the first invitation. Also, electrical generating capacity rang- 
ing from 5,000° to 40,0000 kilowatts was specified. In addition to the value of 
these sizes to publicly owned and cooperative electric power systems, they are 
also appropriate for some of the high-cost power areas of the world where an 
early introduction of atomic power appears likely to be most needed. Before the 
closing date of February 1, 1956, seven proposals were received. It is noteworthy 
that each of the proposals called for a reactor of a different type. 

The proposals received in response to the two invitations are tabulated in 
chart 1, and the status of the proposals is shown in chart 2. 


The independent industrial program 


In addition to the plants proposed under the power demonstration reactor 
program, the electric utility firms or group of firms have proposed five plants for 
construction without Government financial assistance. On three of these con- 
struction permits have been applied for and issued. These proposals are listed 
on chart 1, and their status is indicated on chart 2. 

There has been additional tangible evidence that American firms are responding 
to the opportunity provided by the Atomic Energy Act of 1954 to get into the 
atomic-energy business. The General Electric Co. has been selected by the Span- 
ish Government to build Spain’s first atomic reactor. Atomics International, a 
division of North American Aviation, Inc., has been chosen to build a research 
reactor for the Atomic Energy Research Institute of Japan. Westinghouse Elec- 
tric Corp. has been selected by a Belgian private capital group to build an 11,500- 
kilowatt pressurized waterpower reactor to be in operation for the Belgian 
World’s Fair in 1958. American Foreign Power Co. has under consideration 
the construction of three small power reactors with private capital in three 
South American countries. General Public Utilities Corp. has called for bids 
by July 1 on the building of a nuclear power station in Manila, Philippine Islands. 
These projects will also give substantial support to the atoms-for-peace program. 


The contribution of military reactor development to civilian power 


The Commission’s military reactor development work is directed toward meet- 
ing specific requirements established by the Department of Defense. This work 
has nevertheless aided significantly in the development of technology for the 
civilian power program. 

The reactor used in the Nautilus and its land prototype, for example, made im- 
portant contributions to the technology of pressurized water reactors. The 
power reactors being developed by the Army for use at remote locations provide 
another illustration. Modifications of these reactors may be suitable for areas 
with high fuel costs and relatively small civilian power needs. The gas-cooled 
reactor, under consideration to meet Army needs for a system which would not be 
dependent on water, may prove particularly attractive for small central station 
powerplants. 


78727—56——_-4 
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II. PRESSURIZED WATER REACTORS 


Because of the relatively advanced state of technology of water-cooled reactors, 
the pressurized water concept was selected for the Shippingport, Pa., reactor— 
the only experimental reactor now under construction by the AEC as a part of a 
prototype fullscale powerplant. Experience with the Hanford reactors, the 
materials testing reactor, and the submarine thermal reactors has developed 
technical knowledge which is being applied in the pressurized water reactor. 

Water has long been used in industrial and powerplant practice, its properties 
are relatively well known, and the cooling system is comparatively simple. In 
the pressurized water reactor the fuel rods containing fissionable material are 
surrounded by water under a pressure of about 2,000 pounds per square inch 
which serves both as a moderator and coolant. The water is heated by fuel 
elements and is pumped through a heat exchanger at about 500° F. where it gives 
up heat to form steam to operate a turbogenerator. The 2,000-pound pressure 
prevents boiling at the temperatures reached in the water surrounding the fuel 
elements at the hottest point. 

Although it is expected that design improvements will bring powerplants 
using this type of reactor within a competitive range, it seems likely that other 
reactor concepts being developed will prove more economical in the long run. 
The cost of reactor pressure vessels (generally in excess of 9 feet in diameter) 
and the piping of the leak-resistant construction necessary with radioactive 
systems at high pressures is formidable. 

Since it is an inherent characteristic of water that its vapor pressure increases 
rapidly with increasing temperature, high-pressure systems always will be 
necessary. It is unlikely that the high pressures required in such systems will 
ever permit the realization of power conversion efficiencies comparable to modern 
conventional steam plants. Further, the corrosive effect of high-temperature 
water makes necessary the use of materials that are very expensive or have poor 
neutron characteristics leading to relatively high fuel costs. Therefore, the 
Shippingport plant is not expected to produce economical power but, rather, to 
provide information that can only be obtained from the construction and opera- 
tion of a prototype plant. 

Shippingport project (PWR) 

The nuclear portion of this plant is being designed and developed for the AEC 
by the Westinghouse Electric Corp. The Duquesne Light Co. of Pittsburgh is 
building the conventional portion of the plant and will operate the entire plant 
when it is complete. Duquesne is contributing $5 million toward the reactor 
construction cost, and Westinghouse is contributing $500,000. 

Construction and testing of the steel structure to house the nuclear portion are 
underway by the Pittsburgh-Des Moines Steel Co. Erection of structural steel 
for the service and turbogenerator buildings began in March by the American 
bridge division, United States Steel. Pouring of all concrete is essentially com- 
plete. 

The Dravo Corp., of Pittsburgh, was selected as reactor plant installation 
contractor under subcontract to Westinghouse. Shops and warehouses are com- 
pleted, and actual work on installation of equipment foundations and some 
components has begun. 

Construction of the reactor vessel, to contain the core of uranium fuel, is 
underway at the Chattanooga shops of Combustion Engineering Co. Portions 
of the steam generators, being built by the Babcock & Wilcox Co. and by Foster- 
Wheeler Corp., have been shipped to the site. Many smaller components are at 
the site ready for installation. 

The PMR plant, estimated to be completed in 1957, will be the first large 
nuclear power generating station in the Nation. It will have a generating ca- 
pacity of at least 60,000 electrical kilowatts. 


Industrial projects 


In addition to the Shippingport plant, whose reactor is largely Government 
financed, two industrial firms will build nuclear powerplants using pressurized 
water reactor concept—Yankee Atomic Electric Company of Boston and Con- 
solidated Edison Company of New York. Yankee is proposing a 134,000-kilowatt 
plant to be built at Rowe, Mass., and to be completed in 1960. Negotiations with 
Yankee are in progress covering AEC assistance to the project. Consolidated 
has been issued a construction permit for a 140,000-kilowatt plant to be com- 
pleted in 1960 (this plant will have a total electrical capacity of 250,000 kilowatts 
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including an oil-fired superheater). No AEC assistance for the consolidated 
project has been sought. 

Further, in response to the Commission’s Stepember 1955 public invitation to 
private industry to design, develop, construct, and operate small-scale power 
reactors, the University of Florida has submitted a proposal to build a pressurized 
water reactor of 500 kilowatts electrical capacity. This proposal is under 
consideration. 


III, BOILING-WATER REACTORS 


In the boiling-water reactor solid fuel elements and water moderation are em- 
polyed as in the pressurized reactor. The basic difference between this plant 
and the PWR is that the water is permitted to boil, and steam from the reactor 
passes directly to the turbine. Variations of this type with an intermediate heat 
exchanger are possible. 

Advantages of this concept are that the entire primary system may operate at 
a much lower pressure than in the PWR and a major piece of equipment (the 
intermediate heat exchanger) may be eliminated. With this arrangement, steam 
pressure and temperature at the turbine may be as high as in the reactor vessel 
itself. 

This reactor has an inherent safety characteristic in that any power surge will 
increase steam formation and reduce the reactor power level. Unfortunately, 
this response is the opposite of that required in a nuclear powerplant to meet 
increased load requirements, and control problems are, accordingly, more complex. 

The primary problems associated with this concept include demonstration of 
the nuclear stability and safety of a boiling reactor, development of a control 
system responsive to power demands, and evaluation of operating and mainte- 
nance problems in using radioactive steam in the turbine system. 


Boraz experiments 


The Argone National Laboratory has been carrying forward developmental 
work on the boiling reactor concept since 1953 and has conducted low power 
reactor experiments identified as Borax I, Borax II, and Borax III at the Nationa! 
Reactor Testing Station. 

Borax III ceased to operate in April because of a fuel element failure, after 
operating at NRTS for about 6 months at rated temperature and at electrical 
power levels up to about 2,000 kilowatts. A second core with new fuel elements 
is being developed and will be used in continuing the experiment as Borax IV. 
Initial operation is expected early in fiscal year 1957. 

The Borax III experiment used the same reactor vessel as Borax II but incor- 
porated a new core to produce greater thermal power. In addition, a 3,500- 
kilowatt turbine-generator was installed. This reactor became critical on June 
9, 1955, and on July 17, 1955, the town of Arco, Idaho, was connected by transmis- 
sion line to the Borax powerplant. For 1 hour and 5 minutes electricity exclu- 
sively from this plant was furnished to Arco. 

The first reactor experiment in this series (Borax I) was operated at the Na- 
tional Reactor Testing Station in Idaho in 1953. Borax II was conducted during 
the winter of 1954-55 to study the steady State and transient charcteristics of a 
boiling reactor and to define the limits of stable operation as a function of variables 
such as pressure and specific power. 


EBWR project 


The phase in the boiling-water reactor program following the Borax III experi- 
ment is the construction and operation of the experimental boiling-water reactor 
(EBWR) at the Argonne National Laboratory. Fabrication of the containment 
shell to house the reactor has been completed and installation of major conrpo- 
nents is underway. The facility is expected to be generating power early in 1957. 

The EBWR powerplant—designed to produce 20,000 kilowatts of heat and 
5,000 kilowatts of electricity—is of the minimum capacity considered necessary 
to permit sound extrapolation to large size central station plants. Architect- 
engineer for the project is the Sargent & Lundy Co., of Chicago; the Sumner 
Sollitt Co. is constructing the reactor building under a lump-sum contract, and 
the turbine-generator, condenser, circulating water pumps, and associated equip- 
ment will be fabricated by the Allis-Chalmers Co. The Babcock & Wilcox Co. 
is constructing the reactor vessel, and the Grover Tank Co. has erected the steel 
containment shell. 


Industrial participation projects 


The Commonwealth Edison Co. and associates have received a construction 
permit for a full-scale plant of the boiling-water type with an electrical capacity 
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of 180,000 kilowatts. The Commission has received a proposal under the power 
demonstration reactor program from the Rural Cooperative Power Association of 
Elk River, Minn., to construct and operate an intermediate-sized plant also of the 
boiling-water type. This plant will have a nuclear electrical capacity of 15,000 
kilowatts and a total electrical capacity of 22,000 kilowatts including an oil-fired 
superheater. Negotiations covering AEC assistance to the project are underway. 

The General Electric Co. and the Pacific Gas & Electric Co. also notified the 
Commission in March of their decision to build and operate an atomic power- 
plant of the boiling-water type. A construction permit has been issued for this 
plant which will be located in Alameda County, Calif., and will be financed 
entirely by private capital. Plans call for its completion during 1957. Initially, 
it will have a generating capacity of 3,000 electrical kilowatts with an ultimate 
capacity of 10,000 kilowatts or more. 


IV. SODIUM-COOLED REACTORS 


A sodium-graphite reactor uses slightly enriched uranium as a fuel, graphite 
as a moderator, and liquid sodium as the coolant. Because of relatively high in- 
duced radioactivity in the liquid sodium that passes through the reactor, a 
second sodium loop has been added. Thus, the hazard of generating radioactive 
fumes from a chemical reaction if the sodium and water accidentally mix is 
eliminated. 

Use of a liquid metal coolant permits the generation of steam in the heat ex- 
changer at temperatures and pressures approaching those of modern conventional 
powerplants with only moderate pressure in the reactor tank. An additional 
advantage is the chemical compatibility of the materials used in the reactor. 

The problems associated with this concept stem from the radioactivity of the 
reactor coolant which makes necessary the use of additional shielding, and an 
intermediate heat exchanger. Further, the structure of the core is fairly com- 
plex, requiring special attention in design and fabrication. Materials selection 
is also a serious problem. The technology associated with this concept is not 
as well advanced as that of the water reactors. With the experience that will 
come from operation of one or more of these plants, it may be possible to elimi- 
nate the intermediate heat exchanger simplify the core design, and reduce the 
tolerances that make the capital cost of this type of plant relatively high. 


Sodium reactor experiment (SRE) 


A sodium-cooled, graphite-moderated reactor experiment (SRE) is being un- 
dertaken for the Commission at Santa Susana near Los Angeles, Calif., by 
Atomics International, a division of North American Aviation, Inc. The reactor 
is rated at 20,000 kilowatts of heat. A contract is being negotiated under which 
this heat will be purchased by the Southern California Edison Co. at 45 cents 
per million B. t. u. and converted to electricity. The Edison Co. would provide 
the necessary boiler and turbogenerator, the latter rated at 7,500 kilowatts. 
Total cost of the reactor is $5,300,000. Atomics International is contributing 
$1,350,000 of this amount. In addition, the company will provide $1,500,000 
toward the cost of the supporting development work, which will total $8 million 
for the 5-year period June 1953 to July 1958. 

The reactor building is being completed, and many of the reactor facilities 
are being installed, including the intermediate heat exchangers, sodium pumps, 
sodium storage tanks, electrical components, and thermal shield cooling equip- 
ment. Fabrication of fuel elements is virtually completed. 

Work has also progressed rapidly on the installation of electric generating 
facilities by the Southern California Edison Co. The turbogenerator, electrical 
switch gear, transformers, and large water-cooling tower are being installed. 
The steam generator is being fabricated by Babcock & Wilcox Co., and other 
sodium piping is being fabricated by Atomics International at the site. 

Other phases of the work were delayed, and it is now anticipated that reactor 
fabrication will be completed by about October 1. 

Reactor engineers and physicists are studying improved methods of reactor 
operation and startup procedures in anticipation of the critical tests to be started 
in January 1957. 

Industrial projects 


Consumers Public Power District of Nebraska is proposing to build near 
Lincoln, Nebr., a 75,000-kilowatt plant based on technology developed in the 
sodium reactor experiment. Negotiations are in progress covering AEC assist- 
ance to this project. The plant is expected to be completed in 1959. 
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The Chugach Electric Association, Inc., of Anchorage, Alaska, where power 
costs are high because of high fuel costs, has requested AEC assistance in a 
proposal under the second round of the power demonstration reactor program 
for a reactor that would combine desirable features of sodium-cooling and heavy- 
water moderation in one unit. This proposal is now under consideration. Use 
of the liquid metal would eliminate corrosion and pressurizing and make possible 
quite high temperatures. Heavy water would keep the fuel loading small, make 
for efficient use of neutrons, and simplify control. 

It is necessary to have the incompatibles sodium and water, in the same reactor 
core to develop this concept being undertaken by Chugach’s contractor, Nuclear 
Development Corporation of America. Slightly enriched uranium is specified 
for fuel and a 10,000-kilowatt plant is proposed. 


V. FAST BREEDER REACTORS 


A fast breeder reactor has the high-temperature, low-pressure characteristics 
of liquid-metal-cooled reactors and, in addition, permits breeding—that is, the 
production of more fissionable material than is consumed. This reactor does 
not use a moderator. The fuel core is concentrated and a blanket of natural 
or depleted uranium surrounds the fuel. Uranium 238 in the blanket will 
be transmuted into plutonium. Hither enriched uranium or plutonium serves 
as fuel. Sodium is used as the coolant. Because the coolant becomes radio- 
active, an intermediate sodium heat exchanger is used to limit spread of 
radioactivity in the event of a leak in the boiler. 

All the other reactors in this program are thermal, operating primarily with 
neutrons at energies of less than 1 electron volt. In contrast, the fast reactor 
operates with neutrons having energies of several hundred thousand electron 
volts. This leads to the most important advantage of fast reactors—the ability 
to convert non-fissionable uranium into fissionable plutonium more efficiently 
than thermal reactors. A program of critical experiments is underway to deter- 
mine some of the basic nuclear characteristics of this type of reactor. The 
absence of moderator material and the need for highly concentrated fuel results 
in a core that is small in comparison with those of thermal reactors. Use of a 
small core imposes severe heat transfer problems. 


Erperimental breeder reactor EBR-1 


The major effort on development of the fast breeder reactor concept is under- 
way at the Argonne National Laboratory. Principal use of the first experimental 
breeder reactor (EBR-1), designed and operated by the laboratory at the Na- 
tional Reactor Testing Station, is to evaluate operational characteristics of 
this concept under various conditions. Accordingly, a series of investigations 
was planned to resolve the question of nuclear instability noted when the reactor 
was operating at low power. Although these planned experiments entailed a 
certain degree of risk because of the known positive temperature coefficient of 
the reactor they were considered to be valuable enough to the fast breeder pro- 
gram to be undertaken. 

On November 29, 1955, one of the experiments resulted in a power increase 
which damaged the reactor. At that time information on the incident was 
incomplete and speculative, since the reactor was too radioactive to permit a 
proper inspection. Since then the radioactivity has decayed to a sufficiently low 
level to allow an examination of limited portions of the reactor. Available data 
indicate that the temperature at the core’s center became high enough to melt 
the fuel. 

The present plan is to remove the partially melted core by lifting out the center 
core structure into a temporary “hot cave” built on top of the reactor. This work 
is in progress. Examination of the sodium-potassium coolant in the reactor 
system reveals no measurable contamination by uranium or fission products. 
Upon replacement of the core structure with some modifications, the reactor will 
be ready for further use. 

Shortly after the excursion occurred, radioactivity was noticed in the EBR-1 
building and personnel were promptly evacuated. There was no significant 
exposure. 


Raperimental breeder reactor EBR-2 


Preliminary design of the second experimental breeder reactor (EBR-2) at 
ANL has been completed and the architectural-engineering phase begun. The 
plant will be sodium-cooled, will generate 62.5 megawatts of heat, and produce 
15,000 kilowatts or more of electricity. It is hoped that the reactor can be in 
operation in 1958, although there has been a delay in the EBR-2 schedule. 
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The zero power fast critical assembly (ZPR-IIL) operated successfully at 
NRTS during the first 5 months of 1956. This facility began operation in 
October 1955 and is being used to provide accurate data necessary for detailed 
design of the EBR-2 core. Critical experiments for the EBR-2 core with 
uranium 235 are continuing and a plutonium loading simulating the EBR-2 will 
be completed soon. 

Because of the heavy workload imposed on ZPR-III, consideration is being 
given to the construction of another zero power fast critical assembly at the ANL 
site. 


Molten plutonium reactor experiment 


The molten plutonium fast reactor experiment at the Los Alamos Scientific 
Laboratory is still in the preliminary research and development phase. Because 
of the health precautions required in experimenting with molten plutonium, 
progress in this program is not expected*to be rapid. Problems of containing 
molten plutonium are being investigated and samples have been prepared for 
irradiation in the materials testing reactor. 


Industrial project 


The sodium-cooled fast breeder atomic powerplant would be carried to the 
large-scale stage by the power demonstration reactor program proposal of the 
Power Reactor Development Co. (Detroit Edison Co. and others) for a 100,000- 
kilowatt installation, to be built at Monroe, Mich., and to be completed in 1960. 
Negotiations covering AEC assistance are in progress. 


VI. AQUEOUS HOMOGENEOUS REACTORS 


Aqueous homogeneous reactors use either solutions or suspensions of fuel in 
water. Fuel systems for such reactors in the present program involve uranium 
in either sulfuric- or phosphoric-acid solutions in either light or heavy water. 
By combining the fuel, moderator, and coolant in a single solution, the homo- 
geneous reactor bypasses troublesome problems in the fabrication, corrosion, 
and stability of fuel elements. However, separate blanket solutions (or slurries) 
used in certain reactor types pose additional problems. This concept offers 
excellent control characteristics from both safety and power demand stand- 
points. Continuous chemical processing is a possibility, with new fuel being 
added and fission products being removed without shutting down the reactor. 

As in the pressurized water reactor, the solution is kept under sufficient pres- 
sure to prevent boiling, and is pumped through heat exchangers where steam 
is produced. The possibility of continuous removal of fission products, many of 
which act as neutron absorbers, makes the reactor attractive as a breeder using 
uranium 235 as fuel and a thorium blanket as the fertile material. Heavy water 
surrounding the reactor core serves as a reflector. In a breeder reactor this 
would be replaced by a blanket of fertile material. 

The aqueous homogeneous reactor, like a pressurized water reactor, needs high 
integrity pressure vessels and piping. The chemical solutions used in this 
reactor are very corrosive to most reactor materials and also exhibit a tendency 
to break down into undesirable forms under high radiation and temperature 
conditions. 


Homogeneous reacior experiment 


Oak Ridge National Laboratory is responsible for the major effort on aqueous 
homogeneous power reactors. To date one reactor experiment has been completed 
and the reactor dismantled in 1954, while another is in the preoperational testing 
stage. The one completed is the homegeneous reactor experiment No. 1 
(HRE-1)—an embodiment of a concept proposed by the laboratery—which oper- 
ated for 2 years there. 

Operation of HRE-1 at full design power, with generation of about 150 kilo- 
watts of useful electricity, was accomplished on February 24, 1953. It was the 
second reactor to generate electricity on an experimental basis. (The first 
electric power from nuclear energy was produced by EBR-1 in December 1951.) 
This first power reactor of its type circulated uranyl sulfate fuel solution at 
nearly 500° F. under a pressure of 1,000 pounds per square inch. It had a heat 
output of 1,000 kilowatts and a small turbogenerator. 

HRE-1 was succeeded by the second homogeneous reactor experiment 
(HRE-2), whose construction was finished on April 21, 1956, in the same building 
at Oak Ridge that housed HRE-1. The reactor was started on a three-shift pre- 
operational testing program on April 23. It is not expected te go critical for 
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6 months. Power output probably will not exceed 10,000 kilowatts of heat. In- 
stallation of an electrical generator is not now planned. Work on the associated 
chemical processing plant is progressing. 

Overall evaluation of the aqueous homogeneous concept has shown that it holds 
promise for economie power production, and experimental work has indicated 
the solution to many of the technical problems. 


Los Alamos power reactor experiments 


Besides the program at Oak Ridge, the Los Alamos Scientific Laboratory is 
studying homogeneous reactors using uranyl phosphate solutions. The phosphate 
solutions should permit higher temperature operation than is possible with the 
sulfate solutions. However, the higher temperatures aggravate the corrosion 
problems. Because of its compactness, this type of reactor offers promise as an 
energy source for small powerplants for remote locations. 

At the Los Alamos Scientific Laboratory construction of the Los Alamos Power 
Reactor Experiment No. 1 (LAPRE No. 1) has been completed. Tests were ini- 
tiated, but because of mechanical damage occurring to cladding in the bottom 
portion of the reactor, apparently during final assembly, it was necessary to shut 
down the reactor and make repairs. 

LAPRE No. 1 is equipped with a fuel circulating pump and is designed to 
generate fairly high pressure steam and have a thermal output of 2 megawatts. 
The other experimental power reactor in the LASL program, LAPRE No. 2, 
depends upon natural convection to circulate the fuel and is designed to produce 
a lower pressure steam with a thermal output of 1.3 megawatts. All of its com- 
ponents are fabricated and are being assembled. 

Both of these power reactor experiments are expected to be critical in 1956. 
The cylindrical pressure vessels contain not only the fuel solutions but also the 
heat exchangers or boilers for the generation of steam. In this way circulation 
of the highly radioactive fuel solutions outside the pressure vessels is avoided. 


Industrial projects 


The Pennsylvania Power & Light Co. has announced plans to build a plant of 
about 150,000 kilowatts electrical capacity using a homogeneous reactor with 
Westinghouse Electric Co. doing the development work. A firm decision to pro- 
ceed will not be reached until 1958. Completion is expected in 1962. No assist- 
ance from AEC has been requested, although the ABC’s extensive program in 
aqueous homogeneous reactors is contributing knowledge of substantial benefit to 
this project. 

In response to AHDC’s September 1955 public invitation to private industry to 
design, develop, construct, and operate small-scale power reactors with capacities 
ranging from 5,000 to 40,000 kilowatts, Wolverine Electric Cooperative, Big 
Rapids, Mich.) has submitted a proposal to build a 10,000-kilowatt plant, using 
an aqueous homogeneous reactor. Heat from the reactor will be supplemented 
by an oil-fired superheater. Negotiations on AEC assistance are in progress. 


VII. OTHER REACTOR CONCEPTS 


Organic-moderated reactors 


Organic compounds have several potential advantages as moderator-coolants: 
low-induced radioactivity, low corrosion of fuel elements, and higher tempera- 
tures at lower pressures than would be possible with water. The organic moder- 
ator-coolant absorbs heat as it circulates around the fuel elements and then is 
pumped through a heat exchanger. 

In April the Commission signed a contract with Atomics International, a di- 
vision of North American Aviation, Inc., for the construction and operation of 
an organic-moderated reactor experiment (OMRE) to be conducted at the Na- 
tional Reactor Testing Station. Estimated cost of the initial phase of the ex- 
periment is $1.8 million, of which approximately $750,000 will be borne by the 
company. 

The experiment is designed to establish the technical feasibility of diphenyl or 
other hydrocarbons as reactor moderating and cooling materials. The experi- 
ment will simulate conditions of heat transfer, temperature, and coolant flow 
which would exist in a practical power reactor. 

The OMRE will be designed to generate 5,000 to 15,000 kilowatts of heat and 
will use fuel elements highly enriched in uranium 235. Construction will begin 
this year and the reactor is expected to begin operating early in 1957. 

In addition to the OMRE, the city of Piqua (Ohio), under AEC’s power dem- 
onstration reactor program, has proposed a terphenyl moderated and cooled 
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reactor plant to produce 12,500 kilowatts of electricity. This proposal is under 
consideration. The tentative design prepared by Atomics International for 
Piqua calls for a pressure of 35 pounds per square inch to be held on the terphenyl, 
at which pressure this coolant has a boiling point of 850° F. A small amount 
will be constantly purified and continuously returned to the reactor in much 
the same way that the oil of an automobile engine is filtered continuously. New 
terphenyl will have to be added to make up for the material that is decomposed. 
The current market price of this liquid is about 17 cents a gallon. 


Liquid metal-fuel reactors 


A liquid metal fuel reactor would combine most of the advantages of the 
aqueous homogenous and liquid-metal-cooled types. Using molten metal as a 
earrier of uranium, it would operate at high temperatures and relatively low 
pressures. The temperatures may be high enough to allow steam conditions 
comparable to those in modern conventional generating plants. The reactor 
uses molten uranium-bismuth as a fuel and graphite as a moderator. The molten 
fuel is pumped through the heat exchanger where heat is removed. 

The Commission has begun negotiations with the Babcock & Wilcox Co. for the 
development, design, fabrication, and operation of a liquid metal-fuel reactor 
experiment (LMFRE). The Union Carbide Nuclear Co. will subcontract the 
chemical engineering phases of the work. The Babcock & Wilcox proposal was 
selected as the best of 11 submitted to AEC as a result of the Commission’s 
expressed interest in this reactor concept. 

The liquid metal-fuel reactor experiment will carry forward research work 
done for the Commission by the Brookhaven National Laboratory. The labora- 
tory will continue to contribute substantially to general LMFR development, 
while Babcock & Wilcox will concentrate on the engineering aspects of the 
experiment. 

The Orlando Utilities Commission (Orlando, Fla.) has proposed under the 
power demonstration reactor program the development and construction of a 
reactor of this type to produce 25,000 to 40,000 kilowatts of electricity. The 
proposal is under consideration. 

The liquid metal-fuel concept appears to offer considerable promise as an 
economic source of heat for central station powerplants. In addition, its nuclear 
flexibility is such that it can operate as a thermal, intermediate, or fast reactor 
in a variety of sizes. The present experiment will be designed to establish basic 
technical feasibility of the concept rather than to serve as a pilot-plant demon- 
stration of a particular LMFR design concept. This experiment will carry a 
seventh reactor approach to power into the reactor fabrication stage. 


Gas-cooled reactors 


A gas-cooled reactor is attractive if it can be coupled directly to a turbine. 
With gas temperatures of 1,400° F. or higher, it is possible to attain good effi- 
ciency without a heat exchanger or steam boiler. By use of an inert gas, corro- 
sion of fuel elements may be minimized. 

Studies of gas-cooled reactor systems have been directed toward determining 
whether such systems will meet needs for both small central stations and mobile 
nuclear powerplants—the latter especially for military use. The principal prob- 
lem to be overcome in developing a gas-cooled reactor power plant which would 
be economically competitive is the design of fuel elements with a reasonable life 
expectancy at the high temperatures needed for good thermal efficiency. 

Study contracts have been negotiated with the Ford Instrument Co. and the 
Studebaker-Packard Corp. to provide a better understanding of the potential 
economics of this concept and to delineate the research and development remain- 
ing to be accomplished. Research and development on suitable materials is 
being sponsored by the Army Reactors Branch of the Commission’s Division of 
Reactor Development. Battelle Memorial Institute has begun testing materials 
applicable to this reactor concept, and a contractor is being selected to design, 
construct, and operate a gas-cooled reactor experiment. 

Under the Commission’s power demonstration reactor program, the city of 
Holyoke, Mass., has proposed a 15,000-kilowatt gas turbine nuclear plant to be 
built by Ford Instrument Co. in which the heat source would be a reactor cooled 
by passing nitrogen directly through the core. This proposal is under con- 
sideration. 


Plutonium recycle test reactor 


The Commission has requested the General Electric Co. at Hanford to submit 
plans for a research and development program covering the use of plutonium in 
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the operation of thermal heterogeneous power reactors. The recycling of plu- 
tonium as fuel in these reactors has three important merits: (@) It may reduce 
fuel costs, (b) it will net more power from a given uranium supply, and (c) it 
will increase the usefulness of reactors in other countries requiring slightly 
enriched uranium by reducing the dependence of such reactors on isotope- 
separation plants. 

Very little research and development work on the use of plutonium for this 
particular application has been done. The work planned will include reactor 
physics, reactor engineering, and metallurgical aspects of plutonium recycling. 

Development of improved uranium fuel elements and other advanced reactor 
technology will also be objectives of this Hanford program, and construction of 
a small experimental reactor is contemplated as the focal point of the program. 

Scientists and engineers at the Hanford plant have had considerable experi- 
ence in these fields in connection with their work on the Hanford production 
reactors. Undertaking the work at that installation will utilize their skills 
(along with the extensive development facilities available there) to the fullest 
possible extent. 

VIII. ENGINEERING DEVELOPMENT 


In addition to the specific reactor projects which are underway, a general 
engineering development program is being carried out. This program covers 
the development of all components which are an integral part of the reactor 
complex. It is here that new concepts are evaluated; reactor physics data are 
investigated and compiled; new and better fuel elements are developed and 
fabricated; reactor materials and alloys for reflectors, moderators, control rods, 
and other structural materials are developed; reactor coolants and heat transfer 
characteristics are studied; and problems related to electric power generation 
are investigated. In addition, instrumentation, control, shielding, and safety 
characteristics are under study. 

Greater emphasis has been placed on the reactor safety program than on any 
other. Transient tests are being conducted on both homogeneous and hetero- 
geneous reactors to determine their safe upper and lower operating levels. In 
further support of the reactor safety program, investigations of fuse mechanisnis, 
metal-water reactions, the kinetics of the ignition of reactor metals and others 
are being undertaken. Safety work is necessary in the future on fast reactor 
systems and on reactor systems using low enrichment uranium fuel and either 
graphite or water moderated. 

General reactor development work in the future will emphasize higher tem- 
peratures and higher fluxes than have heretofore been considered. 

Another phase of the general development work is separations systems de- 
velopment. This work is in direct support of the civilian power program and 
the military reactor programs. It is in this program that chemical processing 
technology and waste-disposal methods are developed for the many varieties 
of fuels used in reactors. The present studies in chemical processing are aimed 
at developing better aqueous and pyrometallurgical systems for processing both 
heterogeneous and homogeneous fuels. Increased emphasis is being placed in 
determining safer and more economical methods of disposing of high- and low- 
level wastes to the environment. In addition the Commission is developing and 
encouraging industry to devise means of utilizing fission products and spent 
fuel elements in industrial applications. 

As chemical processing represents an important portion of power costs, perhaps 
1 mill per kilowatt-hour for the heterogeneous systems, vigorous efforts must 
be continually pursued to develop better processing. These programs are being 
accelerated to keep pace with the reactor projects underway. 
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CHart 1 
Developing civilian atomic power 


Government’s experimental | 
program 


Type of reactor 


Pressurized water... Shippingport, Pa.: Duquesne 
Light Co. and Westinghouse 
Electric Corp. for AEC, 60,000 


kilowatts, 1957. 


| 
} 
i 
| 
! 
' 
; 
| 


Boiling water Lemont, Ill.: Experimental 
boiling water reactor: Ar- | 
gonne National Laboratory, 


5,000 kilowatts, 1957. | 
| 





| 
| 


Sodium cooled: 
Thermal Santa Susana, Calif.: Sodium | 
reactor experiment, North 
American Aviation for AEC 
and Southern California Edi- 
son Co.'! 7,506 kilowatts, 
1957. 

| 

| National Reactor Testing Sta- | 

| tion: Experimental breeder 
reactor No. 2. Argonne Na- | 
tional Laboratory, 17,500 kilo- 
watts, 1958; Los Alamos Sci- 
entific Laboratory: Molten 
ten plutonium reactor experi- 

ment, no electricity, 1959. 
Fluidized: 


Aqueous homo | Oak Ridge National Labora- 
geneous. | tory: Homogeneous reactor | 
exepliment No. 2 No elec- 
tricity, 1956; Los Alamos Sci- 
entific Laboratory, power re- | 
actor experiments Nos. 1 and 
| 2: No electricity, 1956. 
Liquid metal-fueled reactor: | 
he Babcock & Wilcox Co., 
1959. } 
National Reactor Testing Sta- | 
tion: Organic moderated re- | 
actor experiment, North | 
American Aviation for AEC, 
no electricity, 1957. 
Gas-cooled reactor (contractor 
not selected). ! 


Liquid metal. . 


Organic moderated... 


Gas cooled 


Unspecified 


Power demonstration Independent indus- 
program program 


Rowe, Mass.: Yankee 
Atomic Electric Co., 
134,000 kilowatts, 1960; 
University of Florida 
(Gainesville) 500 kilo- 
watts, 1959. 

Elk River, Minn.: Rural 
Cooperative Power 
Association, 22,000 kilo- 
watts, 1960. 


Indian Point, 
N. Y.: Consoli- 
dated Edison 
Co. of New 
York, 140,000 
kilowatts, 1960. 

Dresden, Ill.: 
Nuclear Power 
Group (Com- 
monwealth 
Edison Co. and 
others, 180,000 
kilowatts, 1960; 
Livermore, 
Calif.: General 
Electric Co. and 
Pacifie Gas & 
Electric Co., 
3,000 kilowatts, 
1957. 


Consumers Public Power 
District (Nebraska): 
75,000 kilowatts, 1959; 
Anchorage, Alaska: 
Chugach Electric Asso- 
ciation, Inc., and Nu- 
clear Development 
Corporation of America, 
10,000 kilowatts, 1962. 

Monroe, Mich.: Power 
Reactor Development 
Co., Inc., Detroit Edi- 
son Co., and others, 
100,000 kilowatts, 1960. 


Hersey, Mich. Wolverine | Eastern Pennsyl- 
Electric Cooperative, | vania: Pennsyl- 
10,000 kilowatts, 1959. | vania Power & 

Light Co., 
150,000 kilo- 
watts, 1962. 

City of Orlando, Fila.: | 
25,000 to 40,000 
watts, 1961. 

City of Piqua, Ohio: 
12,500 kilowatts, 1961. 


City of Holyoke, Mass.: 
15,000 kilowatts, 1961. 
Power Corp., 
Florida Power 


i 
| 


! Turbogenerator and other conventinal electric transmission equipment. 


Nots.— Dates shown are for start of operation. 
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ESTIMATED PROGRAM TOTALS 
Costs: 


Estimatedfcost of all work from July 1, 1953, through completion of projects listed, includes 
cost of core fabrication but excludes ‘cost of special nuclear materials. Excludes EBR- 1, 
HRE-1, and Borax-1, 2, and 3 


Based on Late aod submitted to AEC. Excludes cost of core fabrication and of special 
nuclear materials 


Based in part on statements made by sponsoring utilities and in part on AEC estimates: 
Government 
Industry 


Total electrical capacity 
Government’s experimental program 


Power demonstration 
Independent industrial program 


Tete ain oe eg _ $671, 000, 000 


313, 000, 000 
358, 000, 000 
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Mr. Davis. It has been stated many times that the technical feasi- 
bility of nuclear power has been established by operation of power 
producing reactors of several widely different concepts. It has also 
beer. emphasized that there has not been a demonstration of producing 
nuclear power economically competitive with other means of produc- 
ing power under comparable conditions. 

There have been various estimates or forecasts of decreasing costs of 
nuclear power and increasing nuclear power capacity. These fore- 
casts are believed to have reasonable validity inasmuch as they are 
based principally on extrapolation of engineering developments and 
are not particularly dependent upon new discoveries or inventions. 
The long range growth of the nuclear power industry will, of course, 
depend upon actual results of the development program and the rela- 
tive economics of nuclear power as it is influenced by new technology, 
governmental regulations and other factors. 

The effectiveness of any program is likely to be improved if the 
objectives are stated in terms of what appear to be optimistically at- 
tainable time schedules. In the case of the civilian power reactor pro- 
gram we have short-range objectives and long-range objectives. We 
have indicated in the past that some of the reactor concepts under de- 
velopment are primarily of short-range interest because they can be 
built sooner, even though they do not seem to have as great long-term 
promise as other concepts. Similarly some concepts require very in- 
tensive, expensive, and time-consuming research and development 
effort, but this is justifiable by the long-term promise which the systems 
appear to have. 

Naturally, there are graduations all along the line and various con- 
cepts cannot really be evaluated on an absolute scale either as to pro- 
mise or required development. Also, there are many different condi- 
tions, including such factors as power requirements, geography, and 
available materials, the consideration of which will result in variations 
in relative evaluations of different reactor concepts for different uses. 

In a general sense, however, the short-range objective of the civil- 
ian power reactor programs is to maintain the leadership of the United 
States in the development of reactor technology and to provide for 
the construction and operation of power reactors which may be of 
immediate interest to other countries less favorably situated with re- 
gard to availability and cost of other energy resources. The long- 
range objective of the program is to provide relatively low-cost nu- 
clear power for the United States as well as other friendly foreign 
countries. 

The current status of technology may be discussed in terms of prog- 
ress with specific design concepts or in terms of the overall program 
objective of achieving economically competitive nuclear power in the 
United States and abroad. Consider the situation first with respect 
to specific design concepts. 

The development of a particular reactor from its earliest beginning 
through commercial utilization falls into a number of phases which 
can be defined in a general way, although there is some degree of 
overlap which depends not only on the reactor concept, but on the 
method and urgency of the development. Thus, in any orderly de- 
velopment program one might expect to find the following phases: 
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1. Exploratory phase, in which very preliminary work on fuel and 
other component materials is carried out and conceptual design studies 
are made, including reactor physics and engineering characteristics. 

2. Developmental phase, in which conceptual ideas are tested on an 
expanded experimental basis and more detailed studies are made of 
fuel element design, control problems, heat transfer, and fluid me- 
chanie problems. 

3. Reactor experiment phase, in which design and construction of 
an operating reactor is undertaken to provide technological data on 
all basi¢e questions, including performance of fuel elements, behavior 
of control systems, safety, and other physics and engineering charac- 
teristics. 

4. Prototype phase, in which design and construction of prototype 
power reactors are undertaken with the aim of producing power on 
a continuing basis and to gain information on construction probleis, 
operating problems, and unit costs. 

5. Commercial phase, in which reactors are built as economically 
competitive powerplants. 

Chairman ANpverson. Would you give some estimate of how long it 
would have taken to build the first atomic bomb if we had gone 
through all of these phases? 

Mr. Davis. I am afraid that is some way out of my line. 

Chairman Anperson. Could we have made it in 100 years? 

Mr. Davis. I believe, in effect, the first atomic bomb went through 
essentially the same phases, 

Chairman Anperson. I do not understand what the scientists tell me 
when they say they did it with quantum jumps. They would try out 
some test but at the same time go beyond that test and go on to the 
next step. 

Mr. Davis. They certainly had an exploratory phase where they 
considered the possibility of building a bomb, itself, the development 
phase in which they tested out various ideas, and they certainly had 
an experiment phase. 

Certainly they have gone through prototype phases, and I do not 
know whether you call the present phase a commercial phase or not. 

Chairman Anperson. I have been going through some records of the 
first week-long series of meetings up at the ranch, which later became 
Los Alamos, 

Mr. Davis. I would say that was the exploratory phase at that 
time. 

Mr. Srravss. It took from late 1941 until July of 1945. 

tepresentative Hinsnaw. To demonstrate something that had 
never been demonstrated before. ; 

Representative Van ZAnpr. It was a model in comparison to what 
we have today. : : 

Chairman Anperson. It would never have been done in that period 
if they had aes to consider every possibility and test all of them 
out and see which was the most economical way to do it, and then take 
the next step and goontothat,Iamafraid. _ 

Mr. Davis. They did not have an economic goal to try to meet, 
either. 

Mr. Srravss. There was a war and cost was no object. 


78727—56—_5 
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Chairman Anperson. That is right, and there are those that think 
that we are to some degree in the contest over atomic power. It could 
be that we are not. Iam just wondering. Iam wondering if it would 
take a little longer to go through these steps. 

Mr, Davis. What we are attempting to point out here is that there 
are a series of stages through almost any new scientific or engineering 
principle. It goes through those in its development prior to its 
application. 

It should be clear that the number of reactor concepts under inves- 
tigation diminishes as one proceeds through these development phases 
and that the decision to proceed to subsequent phases in each project 
is made in the light of the expected performance of that concept in 
relation to others expected to be available at comparable stages of 
development at about the same time. 

At the present time no concepts have reached the commercial phase 
and only one prototype reactor—the pressurized water reactor at Ship- 
pingport, Pa.—is actually under construction. Plans are reasonably 
firm for 7 other prototype reactors, including 5 large-scale: Yankee 
Atomic Electric, Consolidated Edison, Commonwealth Edison, Com- 
sumers Public Power District of Nebraska, and Power Reactor De- 
velopment Co. ; and 2 small-scale: Rural Cooperative Power Associates 
of Elk River and Wolverine Rural Cooperative. These plants should 
be completed by 1960 or 1961 if the plans go into effect. 

Chairman Anpexson. Is there any actual contractual obligation to 
have these plants ready by 1960 or 1961? 

Mr. Davis. Well, these people, to the extent they are in the power 
demonstration program, are entering into contracts with us which 
have not yet been signed, which will put upon them some obligations 
to proceed with their projects. In the cases of some of the inde- 
pendent industrial companies, they have entered into contracts with 
the equipment manufacturers to do research and development work 
and preliminary work in the construction of their plants. ere are 
certainly now or contemplated contractual obligations either with the 
Commisssion or between various parts of industry which make these 
projects seem quite realistic. 

Chairman Anperson. Well, let us take them one by one. Do you 
think the Yankee Atomic Electric is sufficiently gauranteed so that it 
will be in completion by 1960 or 1961? 

Mr. Davis. Well, I certainly have every confidence it will be. We 
have not yet signed a contract with Yankee. We have one in draft 
which I believe is in pretty good shape. They have a contract being 
worked out with Westinghouse which is a two-way contractual obliga- 
tion there. These contracts are signed, and they are under contractual 
obligation to go ahead with Westinghouse and with ourselves. 

Chairman Anperson. What about the Consumers Public Power 
District of Nebraska ? 

Mr. Davis. Consumers, again, is a three-way contractual deal, with 
North American on the one hand as equipment suppliers, and with our- 
selves on the other hand under the demonstration program. Again 
we are in the later stages of the contract negotiation on this. This 
contract will certainly carry some obligations for them to proceed. 

Chairman Anprerson. Will there be any problem on financing.as 
you see it, at the present time ? 
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Mr. Davis. On financing of Consumers, you mean ? 

Chairman ANnperson. Yes. 

Mr. Davis. No; not that I know of. Certainly North American is 
going ahead with their end of the development work. They are pre- 
pared to back up the proposal. 

Chairman Anperson. Well, I simply call your attention to your 
own language, that these plants should be completed in 1960 or 1961 
if the plans go into effect. 

“ Davis. I probably should add that we fully expect that they 
will. 

Chairman Anperson. All right. Will you proceed. 

Mr. Davis. Other project proposals have been submitted for Com- 
mission consideration, 5 small-scale reactors under second round 
PDRP, or have been announced as planned for financing without 
Commission assistance, Pennsylvania Power & Light, and Florida 
Utilities, but these are more indefinite as to concept or schedule at the 
present time. Those with reasonably firm plans encompass five differ- 
ent concepts—pressurized water, boiling water, sodium-graphite, fast 
breeder, and single region homogeneous. However, there will be sig- 
nificant operating experience with only one large-scale prototype 
plant before 1960, the pressurized water concept. 

Chairman Anperson. Now, there is some difference between the 
Shippingport situation where the Atomic Energy Commission is in 
position to push these people if it wishes to, and these others where 
you have no authority whatever to push them. Do you really have 
any power? I donot say that you should have it, but do you have any 
contro] over how rapidly they move ahead ? 

Mr. Davis. There is one general type of control, which is in the 
licensing where they get a construction permit. They are obliging 
themselves to complete the construction within a certain period of 
time. That is usually spelled out in the license. 

Chairman Anperson. But does it carry any penalty provisions? 

Mr. Davis. Presumably their later license is contingent upon their 
completing the construction during this time period. I think it is 
quite likely that if they ask for an extension 

Chairman Anperson. Their license is contingent upon their com- 
pleting it in a time period ? 

Mr. Davis. This license is only valid for the period for which it is 
granted. They would have to come to us to get an extension. 

Chairman Anperson. Is there a time limit in the license ? 

Mr. Davis. In the construction permit there is a time limit. 

Chairman Anperson. Is it a construction license or permit ? 

Mr. Davis. It is a license. Mr. Price can speak to this, but it is my 
understanding that they specify the time period during which they 
will complete the construction of the plant if the license is granted on 
this basis. 

Chairman ANnperson. But it could be extended, could it not? 

Mr. Davis. It could be extended by the Commission if the Com- 
mission desired to extend it. 

Chairman Anperson. There is no penalty whatever ? 

Mr. Davis. No penalty. There might be considered to be some 
risk, I would think. 

Chairman Anpverson. I am just trying to find out if there is any 
way by which you could, and I am not trying to say it should be in 
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the contract because it should not. These people are investing their 
own money and they must have a right to do it, but I am trying to 
find out if there is any compulsion to compel them or to require 
them to be through with their construction work and have a plant 
ready to operate by any specified date. 

Mr. Davis. Our contracts under the power demonstration pro- 
gram generally would be of such a nature that they would require 
performance of the research and development phases around which 
they are written, but there again, although they spell out the project, 
they would — not have any penalties if they did not complete 
the project in time. But certainly by the time that they had invested 
this much money in the project, we feel quite certain they would 
not drop it at that point. 

Chairman Anperson. Well, the head of Consolidated Edison said 
the other day that after he finished building the plant and got it all 
set, if we had not solved the insurance problem he would let it 
stand there idle. So there is no obligation on these people to go 
ahead if they do not wish to go ahead even though they do invest 
their money. 

I am bringing that up because the announced purpose or aim of 
the Gore bill is to make sure that we have plants in operation by 
early dates. The question arises: Is there any other method by 
which we might make certain that we will have plants in operation 
by specified dates, say 1960 as a target date? 

Mr. Davis. Certainly under those that are independently. financed, 
the only relationship we have with them is the licensing procedure. 

Chairman Anperson. When you said “independently financed,” you 
are not referring to Shippingport ? 

Mr. Davis. I am referring to Commonwealth Edison and Consoli- 
dated Edison, as separate projects. 

Mr. Srravuss. Might I interject, Senator, that since this is under 
private initiative, the Government, it seems to me, would be in no 
stronger position to demand that they complete a project by a certain 
time than it would be, let us say, with the Aluminum Company of 
America if they announced they were going to build a plant and com- 
plete it by a certain date. I believe there is no consideration we could 
assert that would require them on penalty of some payment to the 
Government to complete a job. 

Chairman Anperson. I think that is right, and I think that that is 
why, during the war, the Government constructed the aluminum plants 
which subsequently private industry took over. If there is a com- 
pelling and strong enough reason to build some powerplants, the Gov- 
ernment is going to have to build them if they expect to have hem done 
by a specified time. I am not trying to say, and I am sure you will 
understand that I am not trying to say that I think there is any com- 
pelling reason, necessarily, why a plant should be completed by 1960. 
If we should, however, decide that it is important to keep up with 
Russia in this kilowatt race, then the only way that you can be abso- 
lutely certain to have plants is by the Government undertaking them 
or to do as they did in the Shippingport instance where a good deal of 
the plant was contributed by the Government and the private industry 
went ahead and completed the generating parts of it, recognizing that 
the plant would be uneconomic but the Government would learn some- 
thing by it. 
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Mr. Srravss. Apropos of that, sir, and to correct a part of the testi- 
mony this morning with respect to the amount of time required to 
build the Savannah River plants, I have been provided with a table 
showing that the President approved the first two reactors on June 8, 
1950. The second one of that group went critical on February 20, 1954. 
It does require a very substantial period of time. 

Chairman Anperson. Part of the time was spent in getting appro- 
priations through the Congress. 

Mr. Srravss. I assume the same thing would happen in connection 
with the Gore bill, because that does not involve appropriations. It 
is an authorization. 

Chairman Anperson. Having been told to go ahead with the plant, 
how long would it take to build it? The instruction to go ahead with 
the plant would not be made until the Congress passed the authorizing 
legislation, and appropriations had been made. 

Mr. Srrauss. The President signed the supplementary appropria- 
tion on September 27, 1950, so it does not change it very much. It 
still took a very considerable period of years, and the last of those re- 
actors did not go critical until March 28, of last year. 

Chairman Anperson. One of the great joys of life, and what makes 
horseraces, is that there are always two points of view on it. The fact 
that the site was not selected at the time you mentioned is of some 
interest, and it was not selected until November 28, 1950, and the per- 
manent construction was not started until March 19, 1951, and the first 
reactor went on July 4, 1953. 

Mr. Strauss. The first one went critical on December 28. 

The same steps will have to be taken, the sites will have to be se- 
lected for these plants, too, and not 1 site, but 6. 

Chairman Anperson. I do not question that at all, Admiral Strauss. 
The time elements are right there, and there is no argument about it. 
It would take some time to get it under way. 

I am not saying this is related to the Gore bill, but there has been 
discussion regarding building these plants, and one of them might be 
built at Hanford and one of them might be built near Oak Ridge 
where there was some thought that we were somewhat short of power 
and so forth, and sites would have to be selected, I grant you that. 

I am not trying to say it would not take a lot of work and a lot of 
time that may be employed in other things. 

Mr, Davis. These reactor concepts involving five reactors—— 

Chairman Anperson. I want to also add here that in the discussion 
of the Hanford reactor, I have in mind merely a casual conversation 
of three mills. When we get down to it, it may be 4 mills and it 
may be 5 mills and it might be 6 mills. 

I haye no idea what the figure might be, but any of these figures 
would still be attractive power in some parts of the country. 

Mr. Srrauss. It will, of course, depend upon what price you are 
willing to assign or the value you are willing to assign to the plu- 
tonium. 

Chairman Anperson. I wanted to assign current production costs 
from the other areas, whatever they might be. 

Mr. Davis. These reactor concepts involving five reactors are in 
advanced stages of fabrication oF reactor experiments. These in- 
clude the boiling water reactor experiment, the sodium reactor ex- 
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periment, and three varieties of the aqueous homogeneous reactor— 
HRE 2, LAPRE 1, and LAPRE 2. Four additional reactor con- 
cepts are in, or have firm plans for entering, the reactor experiment 
phase. Reactors involved include the organic moderated reactor ex- 
yeriment, the second experimental breeder reactor, the liquid metal 
ueled reactor experiment, and the gas cooled reactor experiment. 
By 1960 there should be significant operating experience in the reac- 
tor experiment phase for at least seven different basic reactor con- 
ores with several possible variations in each. 

{any other reactor concepts will continue to receive attention in 
the developmental phase and exploratory phase of the program, but 
these will not advance into other phases unless they show significant 
promise in comparison with other concepts already in advanced phases 
of development. 

These remarks with respect to the status of reactors may be sum- 
marized by stating that many promising concepts are in the reactor 
experiment phase. Operating experience on each of these will be 
obtained during the next 4 years. While such experience is not ab- 
solutely necessary before proceeding with demonstration power reac- 
tors, it would be very useful to such demonstration projects and will 
considerably reduce the technical and economic hazards of such 
projects. It should enable the demonstration project to bring about 
more progress in the direction of low cost nuclear power. In some 
cases results obtained with the reactor experiments may show that 
a particular concept does not warrant proceeding with a demonstra- 
tion plant. 

These remarks thus far have been directed toward reporting the 
present status of reactor technology. Advances in other lines are 
necessary before we can have economically competitive nuclear power. 
There must be adequate supporting service facilities, including those 
for fuel fabrication and reprocessing. There are signs of an adequate 
beginning for a fuel fabrication industry. Quotations can be obtained 
from several private companies, although unit costs are higher than 
might be desirable and guarantees of fuel performance are not readily 
obtainable. The situation with respect to fuel processing is not so 
favorable. No private facilities are available at the resent time and 
no definite plans for construction of such private facilities are known. 
Unit costs for processing certain types of fuel in Commission facilities 
appear to be intolerably high for economic nuclear power. Additional 
development and pilot plant experience on alternative processes is 
necessary in this area. Plans for such work are well advanced. 

An expanding experimental program has been undertaken to pro- 
vide a better basis for evaluating potential hazards of operating re- 
actors of various types. Preliminary results on water moderated and 
cooled reactors are being obtained now. Studies of other systems, in- 
cluding fast breeder reactors, are being included in future planning. 
It is hoped that information obtained from these experiments will 
contribute to design of safer reactors. 

It may be possible to get a better appreciation of the current status 
of the civilian reactor program in terms of the overall program objec- 
tive of achieving economically competitive nuclear power in the 
United States and abroad by identifying and describing stages cf the 
program along with a guess at the timing of these stages. It should 
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be recognized and emphasized at the outset that there has been a formal 
civilian power reactor program for only slightly over 2 vears. 

We have tried to identify stages which this program will go through 
as we proceed toward the overall goal of aseioriig low cost nuclear 
power. These stages may be described as follows: 

Stage I: Present, initial research and development work leading 
toward economically competitive nuclear power. One full-scale 
powerplant, the PWR, is soon to be placed in operation to demonstrate 
full scale technical feasibility. Several reactor concepts are being 
carried through the reactor experiment stage and other are in the 
exploratory phase. 

Stage II: A few large scale, unecomonic power reactors will be 
built and used to gain operating experience, to obtain some data on 
large-scale manufacturing and operating costs, and to demonstrate 
the lead of the United States in reactor development. Although these 
reactors will have to be heavily subsidized by the Government or 
industry in the United States they may be of marginal interest for 
economic use abroad. 

Chairman Anperson. May I ask you there how these large scale 
uneconomic power reactors will demonstrate the lead of the United 
States in reactor development? They will not be built until after the 
Russians will have maybe 2 million kilowatts developed and the 
British will have possibly 1 million developed, and we will have a few 
hundred thousand. Will you relate that to showing the lead ? 


Mr. Davis. I believe it will probably show the lead in two ways. 
First of all, I think that the costs of power from these reactors, al- 
though uneconomic in this country, may be substantially less than the 


costs of power from the United Kingdom or Russian reactors. 

Chairman ANnperson. Now Shippingport, we know, will be very 
high, maybe 50 mills or more. 

Mr. Davis. Shippingport will undoubtedly be very high. 

Chairman Anperson. Do you think the British costs will be 50 mills 
on Calder Hall? 

Mr. Davis. The British costs on Calder Hall, with no credit for the 
plutonium, I expect may be half of this actually. 

Chairman Anperson. With no credit for plutonium ? 

Mr. Davis. With no credit for the byproduct. 

eo Anverson. Do you think it would be fair to give no 
credit ¢ 

Mr. Davis. No; I say this is simply what our estimate would be of 
roughly the cost of plutonium and power. 

Chairman Anperson. If you credit plutonium in England at the 
cost that we credit it in the United States to reactors we now have on 
our production cost of plutonium, do you think the cost in England 
will be higher than Shippingport ? 

Mr. Davis. No. 

Chairman Anperson. How would it demonstrate the lead of the 
United States in reactor development ? 

Mr. Davis. Because the reactors I was discussing here are not the 
Shippingport reactor, but rather the reactors that will be finished 
around 1960 and 1961. 

Chairman AnpEerson. You mean Commonwealth and Consolidated 
and Detroit Edison and Yankee ? 
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Mr. Davis. Yes, and I believe these will have true power generating 
costs. While a little higher than the costs of power from conventiona 
fuels in the United States, they will actually be less than they would 
be from the kind of reactors that the British or the Russians would 
have. 

Chairman Anprerson. Have you had an estimate on the possible 
operating cost of either the Consolidated or the Commonwealth or 
Detroit Electric ? 

Mr. Davis. We have had estimates on some of them, and not on all of 
them. 


Chairman Anperson. If we do not have an estimate, how can we 
uess ¢ 
: Mr, Davis. We have had estimates on some of them, and I am not 
sure we have them on all of them. 

Chairman Anprerson. Which ones? 

Mr. Davis. We have had estimates at one time on Commonwealth 
Edison, and of course on all of the demonstration programs, the Con- 
sumers and the Yankee and the Detroit Edison. 

Chairman Anpgsrson. What do those figures run to? 

Mr. Davis. I would say generally of the order of 8 to 10 or 11 mills, 
in that range. I believe it is real cost, and that these will demonstrate 
to Nm who looks at it objectively that these are in fact well ad- 
vanced. 

I think the other thing that this thing will demonstrate is simply 
that we have the technology to build these reactors if they are required 
and that they can be built, and that they will operate. We have an 
advanced technology which will allow us to build advanced types of 
reactors. I feel quite sure, myself, that some of these may be om 
interest in foreign areas. 

Chairman Anperson,. All right. 

Mr. Davis. In stage III, advanced reactors will be placed in opera- 
tion in the United States which may be economic in a few special situa- 
tions but which in general may be considered to be only the immediate 
forerunners of economic nuclear powerplants in the United States. 
These plants will be of designs and costs which can find immediate 
economic use abroad. 

Stage IV: Nuclear powerplants will be put into operation which 
are economically competitive with the most modern conventional plants 
in most areas of the United States. Some of these types of reactors will 
produce comparatively cheap power for use abroad. 

Chairman ANnperson. Can you put a time limit on that stage? 
When do you think that might come into operation ? 

Mr. Davis. I will comment on that a little later, Mr. Chairman. 

The fifth stage, a nuclear powerplant will be placed in operation in 
the United States which will provide power at substantially lower 
costs than from competitive fuels. This, of course, is our ultimate 
roal, 

Considering the time required to design and build a powerplant and 
the fact that there may be an overlap of some of these stages, one can 
estimate that each stage represents a time of the order of 2 to 5 years. 

Chairman Anperson. The final stage is some time between 10 and 
25 years? 

Mr. Davis. To get to stage 4, which is really the stage of achieving 
economically competitive power on a broad basis, rather than in a few 
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special areas in the United States, may well take us between 10 and 15 
years; or that would be my guess. That is strictly a guess. 
~ Mr. Srravuss. I might add that I am more optimistic, Mr. Chairman. 

Mr. Davis. This is to have one in operation. 

Chairman Anperson. We are going to have to keep boxscore and 
determine whether you are optimistic or pessimistic most of the time. 

Mr. Seravss. In this testimony, I would like to read an article from 
the May issue of Nuclear Power, the journal of British nuclear and 
engineering, which I think you will find of extraordinary interest. 

Chairman Anperson. When you finish, we will revert to the chair- 
man and have him read it. 

Mr. Davis. There are clearly many factors which affect the time- 
table. One set is, of course, the provision of facilities for the other 
parts of the reactor cycle—fuel element fabrication, chemical proce- 
essing and waste disposal and so forth. These elements require an 
aggressive research and development program of their own and, in 
addition, heavy investments by private industry to provide the serv- 
ices themselves. 

In the final analysis, critical and individual judgment will be re- 
quired to determine which reactor concepts should be maintained and 
for which objective, which reactor concepts have the necessary po- 
tential, and what the development difficulties really amount to. Such 
decisions cannot ever be avoided or made automatic by any system. 
We are facing them essentially daily in our current program in our 
efforts to shorten the time schedule as much as possible within avail- 
able resources. 

Chairman ANnpverson. This is a good statement, as we would expect 
it to be. It does not tell us too much what the attitude of the Com- 


mission is on the Gore bill. I wish you would read the statement that 
you desire to read now and then would you take your report on the 
Gore bill, your letter on the Gore bill, and maybe summarize it some- 


what briefly and we will put the entire report into the record at this 
point. 


(The report referred to follows :) 


ATOMIC ENERGY COM MISSION, 


Washington, D. C., May 18, 1956. 
Lion. CLINTON P. ANDERSON, 


Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 

Dear SENATOR ANDERSON: This is in reply to your letter to me dated May 10, 
1956, requesting a statement of the Atomic Energy Commission's position with 
respect to 8. 2725 (84th Cong., Ist sess.) and H. R. 10805 (84th Cong., 2d sess.), 
identical bills authorizing and directing the construction by the Atomic Energy 
Commission of six nuclear power facilities for the production of electric power. 

As we understand the provisions of the 2 bills, they would authorize and di- 
rect the Commission to construct 6 nuclear power facilities of different but prom- 
ising designs, in different geographical sections of the United States where 
there is a need for additional electric generating capacity, for the purpose of 
demonstrating the practical value of nuclear utilization facilities for industrial 
or commercial purposes. The undertakings would be pursuant to section 31 of 
the Atomie Energy Act of 1954 and, as stated, would be in addition to the re- 
actor development program being carried out by private or public groups under 
licenses authorized by section 103 of the Atomic Energy Act of 1954. 

Prior to commenting with respect to the philosophy of the bills and the effect 
their enactment would have upon the Commission’s power reactor development 
program, eertain more direct comments on the bills seem to us appropriate. 

First, the bills provide that the construction program “shall be in addition to 
the reaetor development program being carried out by private or public groups 
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under licenses authorized by section 103 of the Atomic Energy Act of 1954.” 
It is our belief that this statutory language needs clarification. All power re- 
actor projects now being contemplated by industry on its own or under joint AEC- 
industry power demonstration reactor program arrangements which will be 
licensed will, in fact, be licensed under section 104 of the act since none of 
them appears to have been sufficiently developed to warrant a Commission find- 
ing of practical value under section 102 and the issuance of a section 103 license. 
We assume that the construction projects authorized by the bill are intended 
to be in addition to these presently contemplated licensed projects. Conse- 
quently, it is our belief that the reference to section 103 in section 1 (d) of 
the bills should be to section 104. 

Second, we cannot tell, from the language of the bills whether the six nuclear 
power facilities which the bills would direct the Commission to construct include 
presently contemplated facilities which will be constructed pursuant to section 
31 of the act. As you know, the reactor portion of the plant at Shippingport will 
be owned by the Commission. Similarly, a portion of the consumers facility 
under the i.rst round of the power demonstration reactor program and the reactor 
portion of the Wolverine and Elk River facilities under the second round of the 
power demonstration reactor program will all be owned by the Commission. All 
of these projects represent different promising designs which could, if the intent 
was to include them, fulfill two-thirds of the bill’s requirements. 

Finally, we point out that no substantive legislation is necessary to authorize 
the Commission to construct full-scale demonstration reactors. Section 3la (4) 
of the Atomic Energy Act of 1954 authorizes the Commission to engage in research 
and development activities relating to “the generation of usable energy, and the 
demonstration of the practical value of utilization and production facilities for 
industrial or commercial purposes.” The report of the managers for the House, 
accompanying the conference report on the Atomic Energy Act of 1954, states that 
this language was intended “to clarify the authority of the Commission to build 
or to contract for the building of large-scale atomic energy utilization facilities 
for the purpose of demonstrating the practical value of such facilities in the gen- 
eration of electricity.” Colloquies occurring in the Senate on the conference 
report disclose a similar understanding. Accordingly, the bills would not add to 
the Commission’s substantive authority. They would rather direct the Commis- 
sion to exercise its existing authority under section 31 by constructing six plants 
of the character and location indicated, and would authorize necessary appropria- 
tions for that purpose. 

As a general proposition, the Commission recognizes that construction of full- 
scale prototype nuclear powerplants is a necessary and vitally important step in 
the development of economically competitive nuclear power. It also recognizes 
that the construction and operation of such prototypes must be subsidized by 
Government or industry or both inasmuch as such plants are not likely, at this 
stage of the art, to be economical. The Commission takes the view that while 
it must take the lead and carry most of the burden of developing nuclear power 
reactor technology, industry should take the initiative and assume the major 
responsibility for full-scale prototype reactors. Some Government financial and 
technical support may, of course, be needed, but the direction and level of this 
support should remain flexible to meet the needs of particular situations and 
stages of development. 

The proposed legislation therefore raises fundamental questions with respect 
to this existing Commission policy since it would direct the AEC to undertake 
with public funds a major portion of the prototype reactor phase. Which of the 
alternatives is the best must be resolved in terms of which will result in the 
greatest long-term good to the Nation. This, of course, will depend on what is 
the long-term goal. It has been, and is, the Commission’s view that the goal of 
United States policy should be the eventual development of economic nuclear 
electric power and not an immediate kilowatt race with other nations. It should 
be clearly emphasized that it is our belief that an aggressive and continuing re- 
actor research and development program is the only basis on which we can 
establish and maintain world leadership in the development of nuclear power and 
achieve our goal of economically competitive nuclear power in the United States. 
To prevail in a nuclear kilowatt race might, in the short run, appear to be an 
accomplishment, but we fear that it would not only be unduly costly in terms of 
the benefits to be gained, but that it would divert effort and scarce technical man- 
power from the real goal and consequently delay its achievement. The attain- 
ment of competitive nuclear power in the United States, with its efficient con- 
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ventional powerplants and relatively cheap fuels, is going to be difficult. We 
cannot favor a measure which sets an arbitrary goal in terms of the number of 
nuclear power facilities without providing the flexibility to take into considera: 
tion the competing, and in our view paramount, demands of research and develop- 
ment. ; 

While the AEC has often made economic analyses of nuclear power, it recog- 
nizes that these estimates have not generally been made with the detailed indus- 
trial utility background on the overall economic considerations involved in financ- 
ing, engineering, construction, operation, and distribution of added capacity ou 
a systems basis. It is our belief that publicly, cooperatively, and privately owned 
utilities engaged in the sale of atomic energy and equipment manufacturers are 
in a much better position than the Commission or its laboratories to assess the 
economics of particular reactor concepts and to determine which ones are in tlie 
stage of development where the construction of a prototype is a logical and ap- 
propriate step. For these reasons the Commission has encouraged industry to 
undertake the construction and operation of full-scale prototypes. However, 
if a particular reactor concept appears to us to have reached the stage of develop- 
ment where the construction of a prototype is a logical and appropriate step, 
and if it should appear, after appropriate public invitations for proposals for 
joint AEC-industry projects, that industry is not prepared to undertake the con- 
struction and operation of such a prototype, the Commission would give serious 
consideration to the desirability of going forward with the project using entirely 
public funds. 

The prototype stage in reactor development is largely concerned with estab- 
lishing and reducing construction and operating costs and it is therefore the final 
stage in the approach to economic nuclear power. We believe it to be of the 
greatest importance that the maximum economic incentives to cost reduction be 
preserved at this stage. This, in our opinion, can best be accomplished by indus- 
try taking financial and technical responsibility under conditions where it will 
sustain the major burden of whatever loss occurs and accrue the advantage of 
any economies. Government assistance in some respects may be necessary, but 
we do not believe that Government responsibility or Government cost contracts 
are likely to sufficiently provide the desirable incentives to cost reduction. 

In our opinion, American industry is responding to this challenge in a very 
encouraging manner. It cannot be overlooked that we have had a formal power 
reactor development program for only slightly more than 2 years and that this 
length of time is wholly insufficient for the development of the vast technology 
necessary for construction and operation of really economic power reactors of any 
size or type. In addition, there are many problems such as insurance, chemical 
processing, and reactor hazards which contribute to the difficulty of initiating a 
nuclear power industry. However, solutions to these problems are being worked 
out and the development of the necessary scientific and engineering technology 
is proceeding. 

Negotiations are going forward on the 3 proposals made and accepted under 
the first round of the power demonstration reactor program and on the 2 accepted 
so far under the second round invitation. The other five proposals under the 
second round are still being considered by the Commission. Four private reactor 
projects of very large size have been announced and are in variously early stages 
of prosecution. One power reactor and several research reactors have been sold 
abroad. Several additional foreign power reactors are know to be under very 
active consideration. 

Summarizing the Commission’s policy in juxtaposition to what appears to be 
the philosophy of the bills, it is the Commission’s view that the primary goal 
of its power reactor program should continue to be on research and development 
as opposed to kilowatts of power, that the construction of prototypes should be 
based upon the state of both nuclear and conventional power technology and 
costs in the United States as opposed to the quantity of nuclear electric power 
being produced in other nations, that the erection of facilities, primarily for the 
purpose of producing electricity, should be left, with certain concessions which 
may be appropriate, to the laws of economics, and finally, that the Commission 
should, rather than be bound by a statutory direction, be permitted the opera- 
tional flexibility to construct facilities when, in its technical judgment, such 
facilities and the technical manpower their construction will involve will be most 
productive of a meaningful technological advance. 

Wholly apart from this difference in philosophical approach, enactment of the 
bills would create some extremely serious problems, several of which we should 
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like to point out. First, enactment of the proposed bills would lead to imple- 
mentation problems of considerable magnitude. If these projects are to be a 
part of a strictly Government program, the solution of these problems would 
fall upon a staff that is now fully engaged with existing phases of the nuclear 
power development program. Some appreciation of the magnitude of the task 
may be gained by a comparison with the construction of the Savannah River 
plant of the Commission. Savannah River involved 5 reactors of identical de- 
siga by a single major contractor on 1 site with related feed materials, processing, 
and other service facilities. Subject to doubts we have already expressed, we 
interpret the provisions of S. 2725 and H. R. 10805 to require construction of 
6 reactors, not already in contemplation, of 6 different designs in 6 different geo- 
graphical sections of the United States. Several different major contractors 
undoubtedly would be involved. The mere selection of contractors for research 
and development, design, construction, and operation of these plants would be a 
major undertaking in itself. It is unlikely that this can be done without inter- 
fering with other major reactor efforts, military or civilian, or without providing 
some new facilities to equip new contractors in the reactor business. In addi- 
tion, service facilities such as fuel preparation and processing would be neces- 
sary although they could perhaps be lesser in magnitude than at the Savanuah 
River plant. 

Second, there are the two inseparable problems of site selection and disposition 
of power. Site selection, given the criteria provided in the bill, is not, in and of 
itself, too difficult a problem to resolve. However, when its effect upon the 
disposition of the power generated is taken into consideration, it has a great 
many far-reaching consequences. It must first be recognized that the product 
of a nuclear power facility will be unfirm for at least a 5-year period due to the 
experimental nature of the facility. This means that the capacity of any system 
into which the power is introduced must be sufficiently large to absorb the reactor 
facility’s output on a continuous basis and have the reserve capacity te provide 
standby power during time of reactor shutdowns. These factors themselves place 
limitations on the potential sites, although it may be assumed that there are 
some privately owned, some publicly owned, and some AEC-owned sites which 
could qualify. If sites were selected which would enable use of the power by the 
AEC or other Government agencies, no substantial additional problems of dispo- 
sition of power would develop. However, since the power generated would, for 
an initial period at least, be unfirm in nature, it would have a limited usefulness 
to the AEC and, considering its high-cost nature, the total cost to the AEC result- 
ing from its use plus the charges which would have to be paid for standby power 
would greatly exceed present power costs. 

The alternative to use of the energy by the Government itself would be a sale 
to some distributing system for ultimate use by nongovernmental consumers. 
The fact that the bill would direct the Commission, in selecting sites, to con- 
sider “the need for additional electric generating capacity in the region of the 
site under consideration” suggests that the Commission is to consider the possible 
needs of ultimate nongovernmental consumers for the energy generated from the 
reactors which it would be driected by the bill to construct. Any such disposi- 
tion of nuclear energy would involve the Commission in complex problems of in- 
terpretation and administration of the preference provisions of section 44 of the 
act on a scale for which it is not presently staffed or equipped. The distribution 
problems would be rendered particularly acute by reason of the fact, already 
pointed out, that for some years at least the energy will be of relatively unfirm 
character. And, since the location and perhaps the size of the facility might 
have a substantial effect upon the ability of preference or nonpreference groups 
to utilize the power, it is reasonable to predict that, even on these essentially 
technical matters, the AEC would find itself caught in the crossfire of the public 
versus private power controversy. 

The desire to avoid a diversion of effort from its primary function of further- 
ing research and development in nuclear technology through becoming involved 
in administrative and political problems such as have been mentioned above is 
an added reason why the Commission would be most reluctant to be required 
to embark on a major program of constructing, and presumably operating, full- 
scale nuclear powerplants. 

It is our conclusion that we are opposed to the enactment of the proposed bills. 
They place upon the Commission an arbitrary and inflexible requirement which 
would divert vital research and development effort to less productive work. It 
would also lead to reactor prototypes being constructed without the all-important 
economic incentives. The absence of these incentives would, in our opinion, delay 
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the day when nuclear power is likely to become economically competitive in the 
United States. 

Without specific knowledge of the types of reactors to be built, their size, loca- 
tion, and other relevant factors, it is not possible to estimate with any accuracy 
the cost of the proposed program. However, on the assumption that the bill 
would call for large output reactors, we believe that cash expenditures would 
probably be in the order of $400 million for the development, design, and con- 
struction of the reactors and generating facilities, and that they would require 
4 to 5 years for completion. Operation of these plants, for 5 years after con- 
struction had been completed, would probably require an additional $200 million 
or so, making expenditures for the program about $600 million for a 10-year pe- 
riod. This, of course, does not include the cost of construction and operation of 
auxiliary facilities for transmission, fuel reprocessing, etc. The value of the 
power produced during this period would probably offset no more than one- 
quarter of the total expenditures. 

All of the views expressed in this letter are not concurred in by Commissioner 
Murray. 

The Bureau of the Budget has advised us that it has no objection to our trans- 
mitting these comments and that it concurs in the conclusions expressed. 

Sincerely yours, 


W. F. Lissy, Acting Chairman. 


Mr. Srravss. I do not know whether this will be as interesting to 
you and to your committee as it is to me. It has just been handed to 
me. I wish there were a similar journal published in Russia. 

This is a British publication, Nuclear Power, the Journal of British 
Nuclear Engineering, and it is the May issue. 


Out of the Geneva Conference emerged a great many facts, most of them scien- 
tific. One, however, was not and in its way it was of far greater importance to 
far more people: the United States now regards atomic energy as very big busi- 
ness. Paradoxically, the Americans have less incentive to develop nuclear power 
for their own use than any other country in the world, for nowhere is conventional 
power so cheap and so plentiful, and their vigorous policy of encouraging the de- 
velopment of a great variety of reactors is clearly designed to produce as quickly 
as possible one which will be suitable for export. Her friends will put this down 
to an.enlightened desire to raise the standard of living throughout the world in 
accordance with the spirit of the United Nations Charter; her enemies will see it 
cynically as just anothser move in the cold war. On reflection, however, it will be 
seen that these diagnoses really amount to the same thing. 

The character of the American exhibits at Geneva, and even more so the an- 
nouncement by Lewis Strauss that America is now prepared to sell or lease re- 
search amounts of uranium 235 and heavy water at prices which made delegates 
gasp, left one in no doubt as to what the next move would be. Now it has been 
made and President Eisenhower offers no less than 40,000 kilogram of uranium 
235 at $25 a gram. Of this, half is for export, but not to Soviet-bloe countries and 
not to Britain and Canada, because we make our own. 

There are always two ways at least of looking at an action, and if to British 
eyes the Eisenhower bargain looks like an old-fashioned piece of economic im- 
perialism, in countries lined up to receive supplies of enriched fissionable material 
it must seem a most generous gesture of international cooperation. Probably the 
latter is much nearer the truth, for the price quoted is almost certainly marginal 
and ean have little relation to the gross cost when capital charges on the plant are 
included—to say nothing of normal commercial profit. Nevertheless, the news 
must sound very good to American industry, for thereby it is automatically placed 
in an extremely strong position to offer in the not-too-distant future complete 
nuclear powerplants backed by positive assurances that the appropriate fuel will 
arrive at the same time as the reactors. Beneficiary countries, too, will weleome 
the news because they will now be able to go ahead and plan programs based on 
realistic assessments of costs, secure in the knowledge that there will be no power 
- through fuel shortage. This cannot make pleasant thinking in British 
industry. 

The initial stages of our nuclear energy program is, owing to force of economic 
circumstance, completely one-sided. In the construction of power stations for our 
own use we are well ahead of America, and although it is now apparent that the 
white paper program is inadequate in scale as it stands, there is little argument 
that it is basically correct in principle. 
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Chairman ANperson. Would you read that again? 
Mr. Srrauss (reading) : 


In the construction of power stations for our own use we are well ahead of 
America, and although it is now apparent that the white paper program is inade- 
quate in scale as it stands, there is little argument that it is basically correct 
in principle. Yet it is extremely doubtful if the graphite-moderated gas-cooled 
reactor ever really was an exportable proposition. Unfortunately it is the only 
one we have within sight of being operational. True, it does use natural 
uranium, the obtaining of which is not comparable in difficulty with the produc- 
tion of enriched material, but the capital cost, on account of its size, is very 
great and any attraction it may once have had for other countries considering 
a nuclear power program at this stage must have largely evaporated with the 
news that enriched fuel can now be obtained from President Eisenhower. 

Platitudinously, we must export or starve, and what better to export than 
nuclear powerplant? There is no lack of enthusiasm among British engineering 
firms to throw themselves wholeheartedly in to this task, but it is obvious that 
they are inhibited until such time as the Government is prepared to give as- 
surances that fuels of the correct kind will be made available at definite prices. 

Time is very much not on our side in this matter. True enough, the American 
uranium will not be required except in research quantities until there is a fully 
tested power reactor available. 


They do not have one. 


Even in America this does not exist yet, but it is clear that of the several 
potentially useful designs of enriched-fuel thermal reactors now under develop- 
ment in the United States, at least one, and probably more, will have asserted 
itself as a normal piece of industrial equipment by about 1960 at the latest. In 
Britain there is at present no sign that a comparable situation will obtain at 
that time. It is possible, of course, that there will be no strings attached to the 
President's offer and that American fuel might be used in a suitable British 
reactor should one be produced, but to a country starting this business for the 
first time, the arguments for buying all-American must seem very cogent. 

In the matter of design of enriched-fuel thermal reactors it should not be 
assumed from a study of the Geneva papers that all difficulties have been over- 
come and that they are now due off the production line. There is no evidence, 
for instance, that all the metallurgical problems have been solved or that en- 
tirely satisfactory control systems have been devised, but it would at least be 
prudent, knowing American industry, to assume that these troubles will, in the 
end, have amounted to no more than rather irritating delays. In Britain there 
is no comparable development, for although private industry has been fully 
used in constructing research and power reactors—and has undoubtedly gained 
invaluable experience in this way—it has not yet had an opportunity of assuming 
complete design responsibility for a major project. 

Unfortunately, design cannot precede research, and when it comes to the en- 
riched-fuel heterogeneous reactor there is still virtually no British experience, 
although LEO, now under construction for the UKAEA, will provide some. Under 
the terms of the Anglo-American agreement of last year, Britain was precluded 
from classified information on reactors which we were not actually building or 
had projected. This had the curious effect of a full exchange on fast breeders and 
homogeneous reactors, but not on the ones of most immediate interest. Pre- 
sumably, now we are building LEO, we will be eligible for some of this informa- 
tion, but not before the American firms have opened up a big lead. 

We are therefore faced with a highly adverse situation. Nevertheless, if re- 
solute Government action is taken soon the position can be retrieved. What is 
needed first and foremost is the agreement on fuel. It is clear that our output 
of enriched uranium from the Capenhurst diffusion plant and of plutonium from 
the Windscale plant cannot begin to match the American output, and indeed Sir 
Anthony Eden has said that he can hold out no hope of being able to follow 
President Eisenhower's lead. The situation is, of course, highly dependent on 
military requirements and while these must remain purely speculative owing 
to the almost total lack of data, one is led to the question, How big has the weapon 
stockpile got to be before the claims of private industry to a share in this national 
product can be considered? The time has surely come when this matter must be 
reviewed at the highest possible level. 
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This fuel is not needed tomorrow, but unless really practical amounts, at prices 
at least comparable with the American figures, can be guaranteed it is not going 
to be easy to persuade firms to invest large capital sums in the design of nuclear 
powerplant. In the House of Commons recently Mr. Butler said that long-term 
plans were already under discussion for the export of power reactors, but that 
the demand was unlikely to be substantial for some years. Is this the true voice 
of the nation of shopkeepers? ‘Surely not. If we had a practical, economic 
nuclear power reactor ready for export now and backed by an assured fuel supply, 
is there any doubt at all that we could sell it? 

Perhaps it is true that British industry would probably merely be embarrassed 
by a request from abroad at the present time for a nuclear powerplant, but there 
is no reason to doubt that it is willing and able to push on with development 
work now if only the Government were prepared to give it a lead and free it 
from the state monopoly in the same way that American industry has been liber- 
ated. There is even less doubt that their product would be second to none. 

President Eisenhower’s offer, then, must be seen in a global light and although 
the full technical, legal, and commercial details have yet to be settled, it must 
be recognized that throughout much of the world it is being hailed as proof 
that “Atoms for peace” means more than just an occasional scientific “beano” 
with gentlemanly exchanges of unclassified information, and is a serious and well- 
intentioned effort to bring actual atomic power to countries that really need it. 

tritain can and must do the same. Back in 1945 we found ourselves odd man 
out: let us make sure that 1956 does not find us the man who never was. 


Mr. Srravss. I get a certain dry pleasure from reading that article. 

Chairman ANperson. Would you now take the letter which trans- 
mitted the Commission’s point of view on the Gore bill? 

Mr. Strauss. The points in this letter were largely covered in the 
course of my testimony this morning. Do you wish it read into the 
record ¢ 

Chairman Anperson. No, I thought that you might briefly sum- 
marize what the position is. 

Mr. Srrauss. Might I ask the General Counsel, this being a formal 
document, if he would? 

Chairman Anperson. Perhaps I can summarize it briefly. Are you 
for or against it? 

Mr. Srrauss. We are against it. 

Chairman Awnperson. I think that summarizes it. 

Senator Gort. May I ask a question. Is your mind open or closed ? 

Mr. Srravss. I hope it always remains open, Senator Gore, on the 
estimable example that you set this morning. 

Chairman Anperson. I thought probably, Mr. Chairman, you might 
want to touch some of these items in this. If you would like to have 
Mr. Mitchell do it, we can have him do it. 

Mr. Srrauss. I think Mr. Mitchell can do it more briefly and more 
intelligently than I can. 

Mr. Mrrcnetu. I doubt the latter, Mr. Chairman, but I will be glad 
to try. 

First of all, we summarized the provisions of the bill as we under- 
stand them and then we go on and make certain specific comments and 
general observations. The first point is that we think probably the 
reference to section 103 of the Atomic Energy Act would be more 
properly section 104. That is “Research and development licenses” 
under section 104. 

Our next point is that there is some doubt in our minds as to whet’ :er 
the bill contemplates that certain facilities which we already have un- 
der way would be included in the six. 

For instance, at Shippingport we will own the reactor portion of 
the plant. Similarly a portion of the Consumers facility, Consumers 
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Public Power of Nebraska, will be owned by the Government. This is 
true, also, of Wolverine and Elk River. If you included these 4, then 
presumably the bill would require only 2 additional plants and the 
alternative would be 6 additional, and we are not quite sure which is 
intended, 

Chairman Anperson. If you are going to own the nuclear core of 
Consumers Public Power, and you are going to own the nuclear core 
of Duquesne Public Power, why could the Commission not continue to 
own these cores and farm these out to private individuals for six test 
plants around the country expeditiously? Why could not the same 
technique in other words, that you plan to use in Shippingport where 
their financing problem is solved by the Atomic Energy Commission 
putting up nearly all of the money, be solved by trying out some of 
these other types of reactors with the Commission again putting up 
all of the money ? 

Mr. Mrrcnett. So far as legal authority is concerned, I can speak 
to this and certainly the Commission could do it. As to the technical 
problems, the time element would be important and others here could 
better answer that. This next paragraph is that same point. 

Chairman Anperson. Which paragraph are you referring to? 

Mr. Mrrcuety. The middle of page 2, Mr. Tiealacaan, Com- 
mission presently has authority under the existing statute to go into 
a program of this kind. 

Chairman Anperson, I do not believe the point of the Gore bill was 
that you did not have authority. The point was that you were not 
going to do it and it took a directive to get it done. 

Senator Gore. Mr. Chairman, may I make a brief comment about 
these three points. The first point that the chief counsel raised is 
that there is some possible doubt as to whether it should apply to 103 
or 104. So far as I am concerned, it can apply to both. 

The second point is whether it is supplementary to, and it is my in- 
tention that it be entirely supplementary. No. 3, as to the authority, 
the 1954 act does not authorize appropriations for this purpose. In 
the statement of the Chairman this morning, he said that if and when 
the Commission became convinced that this kind of program was 
needed, the Commission would request authorization and appropria- 
tion. No appropriation could be made for this purpose, for the pur- 
pose of the Government construction of a reactor for industrial power 
or commercial power, without further authorization. 

Chairman Anperson. That was the whole point of the Johnson 
amendment which had to be dropped in conference or we would have 
had no atomic energy bill in 1954. That was the price that was ex- 
tracted in order to pass a bill at all. 

Senator Gore. In other words, that is one way, Mr. Mitchell, in 
which we lost the 1954 fight. You are authorized to do it, but, the 
Congress is not authorized to make any appropriation for it without 
further legislation. ; 

Mr. Mrrcuett. You are perfectly right that this would be an au- 
thorization for appropriations, which otherwise we would have to 
receive separately. ¥ 

Senator Gore. I am glad to see that we are going together, Mr. 
Chairman. i 

Chairman Anperson. We have open minds. 
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Mr. Mitcuetzi. The balance of the letter, Mr. Chairman, is a sum- 
mary, I think, of the statements which have already been presented 
to this committee. I do not know whether I can usefully try to re- 
peat them. 

Chairman Anpgrson. Could I take the paragraph right after the 
one you were referring to a moment ago, that is, the last paragraph 
on page 2 where you say : 

As a general proposition, the Commission recognizes that construction of full- 
seale prototype nuclear powerplants is a necessary and vitally important step 
in the development of economically competitive nuclear power. It also recog- 
nizes that the construction and operation of such prototypes must be subsidized 
by Government or industry or both inasmuch as such plants are not likely, at 
this stage of the art, to be economical, The Commission takes the view that 
while it must take the lead and carry most of the burden of developing nuclear 
power reactor technology, industry should take the initiative and assume the 
major responsibility for full-scale prototype reactors. 

Who provides the direction in which they shall go, and who gives 
them the spur to keep them moving on it? 

Mr. Mrreneit. Well, sir, I think that on this point, both the 
Chairman and Mr. Davis indicated in their statements as to our 
reasons why we thought that industry should be given this respon- 
sibility. 

I think this point that you raised in connection with industry 
doing full-scale prototypes refers to testimony we put in earlier by 
Mr. Strauss and Mr. Davis. I believe the balance of the letter, Mr. 
Chairman, is a summary paralleling what we have already said. 

Chairman Anverson. I think that it follows the testimony of the 
Chairman and Mr. Davis. 

Senator Gore, do you have any questions? 

Senator Gorr. I have no questions. 

Mr. Mrrcuexy. There is one further point, Mr. Chairman. 

On page 7 we do include an estimate of the cost. I do not know 
that we referred to this before. That is all I have unless you have 
some questions. 

Mr. Srravss. This has a bearing, Senator, on your guess which 
was not far out of line this morning as to what a program would 
cost. You said in the neighborhood of $500 million. This says $400 
million, and this makes the point that the first cost is not the whole 
story, since these would have to be operated at a loss, an annual 
loss over the period of their lives. 

Chairman Anprerson. There would not be a net loss, though, to the 
Government, would there, if the private companies go ahead? They 
will have to operate at a loss That loss will merely come out of 
their profits, and the Government would recover a portion of the 
profits if they had made them. 

Senator Gore. Or from the subsidy of the Government. All of 
the reactors under construction now will be operated at a loss to the 
taxpayers of the United States. 

Mr. Srravss. That is true, but the presumption is that, as we pro- 
gress with their technology, the reactors will more and more ap- 
proach a state of economic operation whereas to build 6 reactors now 
at the present state of technology would be to produce 6 known 
uneconomic plants. 

78727—56——6 





76 ACCELERATING CIVILIAN REACTOR PROGRAM 


Senator Gorr. I would like to have Dr. Zinn reply to that, if he 
might. What are the prospects, Dr. Zinn, of making improvements 
and developing more economical power from reaetors with which 
we have already had experience ? 

Dr. Zrnn.* By reactors with which we have already had experi- 
ence I presume you mean large-scale reactors and not small. ex- 
perimental reactors. 

Senator Gore. I am afraid I do not have sufficient technical know]- 
edge to try to confine your answer. You proceed and give the answer 
as you see fit. 

Chairman ANnpEerson. Suppose we take the example of the Han- 
ford and Savannah reactors, and you are familiar with those. 

Senator Gore. And also the 1942 reactor which we have not further 
developed, and upon which Britain is now principally relying, or 
any others. 

Dr. Zinn. You have to realize that up to now the program in this 
country for power development has been one oriented towards eco- 
nomic power. Therefore, there has been an attempt to choose reactor 
types which seem to have a preferred position in getting to economic 
power. It turns out that when you do this, one usually prefers the 
reactor which will give the greatest amount of power in a mechanical 
and electrical system of the smallest capital investment and also the 
smallest fuel investment. 

In other words, the rating of the reactors is made high. 

In contradistinction to this, the British have adopted a type of 
reactor, the gas-cooled reactor, where the rating is low. It is this 
point that was referred to in the Chairman's rinttia of this editorial 
in the magzine. The reason for choosing the low rating in the British 


case was given as safety. There is every reason to believe that the 
lower the rating, the safer the reactor is. So you cannot use only the 
goal of economic power which is gotten by high rating as a measure 
of which reactor you ought to choose to develop. 

It seems to me that if your proposal to expand the construction of 
reactors were to be undertaken, and you wanted to be sure to include 


*From the Office of the Joint Committee on Atomic Energy. 

(For release in morning papers, Saturday, May 5, 1956.) 

Dr. Walter H. Zinn, Director of Argonne National Laboratory, has agreed to serve as a 
part-time technical consultant to the Joint Congressional Committee on Atomic Energy 
while the civilian reactor program is under study. The appointment, which will run until 
July 1, 1956, was announced today by Senator Clinton P. Anderson, chairman of the Joint 
Committee. 

Dr. Zinn has been engaged in research and development work in the field of atomic energy 
for more than 17 years and has served as Argonne’s Director since July 1, 1946, when it 
was established as the successor to the wartime metallurgical laboratory of the University 
of Chicago. Among the many contributions to the Nation’s atomic-energy program by 
Dr. Zinn and his staff, the following are particularly noteworthy: the design and con- 
struction of the world’s first heavy-water moderated reactor: the development of the basic 
Coston of the first nuclear reactor for propulsion (U. S. S. Nautilus) ; the development of 
the basic design of the production facilities for the Commission’s Savannah River plant; 
the first production of electricity from nuclear energy; the first breeding of nuclear fuel; 
and the generation of electrical power by a boiling reactor system and its subsequent use 
by the community of Arco, Idaho. Many of the reactors being designed and constructed 
by the electric utility industry are based on pioneer development work performed by Dr. 
Zinn and his staff. 

In making the announcement of Dr. Zinn’'s selection, Senator Anderson stated: 

“Dr. Zinn’s many notable contributions to the advancement of the atomic-energy pro- 
gram in this country and throughout the world are well known. Because of his great 
knowledge in the fields of reactor development and nuclear physics and because of his 
awareness of the problems associated with this important work, he will be able to make 
many contributions to the committee’s appraisal of the reactor development program. 
The committee is greatly pleased and honored to be able to avail itself of his services.” 
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all types of reactors which have some chance of being economic some 
time, you ought to include gas-cooled reactors, and you ought to include 
the graphite moderated, and water-cooled reactors of the type devel- 
oped at Hanford, and you ought to include the heavy water-reactors 
which hold out the greatest promise for giving power and perhaps eco- 
nomic power without resorting to the use of enriched uranium. 

I say this, repeating again that if you are holding out for an ex- 
panded program. Up to now it should be clear that we have had to 
choose what seemed to be the best bets for economic power. That is 
not only now, but for the long range. 

Chairman Anperson. And you think pretty largely those best bets 
have been chosen. 

Dr. Zinn. Some of those of us who are engaged in the pioneering re- 
search and development have been hunting around for better bets all 
of the time and some of the ones that we have found may not be better 
bets. But-you have to try them out. 

Representative Corz. Have you been disappointed in the choice of 
the Commission ? 

Dr. Zinn. Well, I would say that I have not been disappointed but 
I do not agree that it is the choice of the Commission, either. Choices 
have been made, and I think it is wrong to say that the choices are 
the choices of the Commission. The power-demonstration program, 
it seems to me, involves a proposal, and the choice is made iy some- 


body else and the proposal 1s made to the Commission. I do not think 
that the Commission has undertaken to tell the people what kind of 
proposal they should choose. 

Representative Cotz. Subject to revision, are you satisfied with the 
selections of the various types which have been made by somebody, 


either by the Commission or the private operators ? 

Dr. Zinn. I think if you limit the amount of construction that is 
to be undertaken to the kind of program we now have, our choices are 
as good a bet as anybody. This can be seen by noting that we are being 
sincerely flattered by being imitiated. Both the British and the Rus- 
sions apparently are trying hard to come through with programs 
which imitate ours. 

Senator Gore. Is this true of all of the Russian reactors? 

Dr. Zinn. There is only one Russian reactor which is different from 
ours, and it is a gas-cooled heavy water moderated reactor. If we in- 
clude the fact that we do have the Hanford type of reactor but not as 
a power reactor, the Russian program, their main program is really 
a graphite moderated pressurized water reactor which is a model of 
the Hanford type. 

Chairman Anperson. Could I just add here this word that Dr. Zinn 
is a temporary consultant to this committee, available to all members 
of the committee. He had a short period of time before he under- 
takes some new work and it seemed to me that his long experience in 
reactors would be worthwhile to members of this committee. I, there- 
fore, have asked him to sit in here and to be available to any member of 
the committee who cares to consult him on this question of reactors. 
Therefore I am glad that Senator Gore has asked him for a brief 
statement at this time. 

Senator Gore. I may have improperly done so, because later on I 
am sure the committee will want to hear Dr. Zinn, and I intended no 
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impoliteness to the Chairman of the Commission in interrupting his 
statement. 

Chairman Anperson. It was not improper at all. We are all glad 
to have him here, and we appreciate the fact that he is here, and he is 
going to get nearly enough money to pay a portion of his hotel bill 
each day. We appreciate his courtesy in being here and I am sure all 
of us do. 

Mr. Srrauss. I would simply like to say on behalf of the Commis- 
sion that the committee could not have selected a better qualified 
or more competent counselor on this subject. 

Chairman Anprrson. We are very anxious, Mr. Chairman, to make 
sure that whatever steps we take will help and not hurt the program 
in the United States. 

Representative Hinsuaw. As one who has been interested in the re- 
search and development subcommittee work for a great many years, 
may I ask what has happened to the program that the subcommittee 
recommended some years ago, that the earlier attempts at commercial 
production of electric power be built in those portions of the world 
which could at that time profitably use the power at the cost at which 
it would be generated? It was presumed that certain countries of the 
world with high-cost power, that a reactor built in such a part of the 
world in accordance with the article that my friends from Britain 
wrote and which Mr. Strauss read a few moments ago, would be such 
that we could well afford to export that reactor to such a country. 
Thereby we could gain a start at something that would be less than a 
loss. 

I attempted to make some figures a while back in the course of hear- 
ings, and these have been made and they may have decimal points 
wrong, Mr. Chairman, but those who run slip sticks and slide decimal 
points around, I would be glad to have them check these. 

Chairman Anperson. Mr. Hinshaw came up with some very in- 
teresting information one day, I might explain, very challenging to 
all of us, and then he was honest enough nihesioara to admit that he 
had just misplaced the decimal point. 

Representative Hinsuaw. Working very rapidly with these figures, 
I come up with the astounding thought that 1 mill per kilowatt-honr 
loss on the useful production of 100,000 kilowatts per day, for 100,000 
useful kilowatts produced from a plant which I presume would be 
something like 125,000-kilowatt plant—am I correct so far? That 
would be on the order of 24 times $100, or $2,400 a day. 

Mr. Srravss. It sounds right. 

Representative Hinsuaw. Multiplied into a year, apon which we 
are accustomed to figure, it should equal $876,000 a year loss, per mill 
of loss per kilowatt. Is that correct? 

Mr. Sensis It sounds all right so far. 

Representative Hinsnaw. Dr, Libby checked me before and now 
Dr. Libby can check me again. 

Dr. Lissy. That is right, sir. 

Representative Hinsuaw. If we lost 1 mill per kilowatt-hour, that 
is if it costs 1 mill per kilowatt-hour above an economical rate such as a 
cent or half a cent or whatever it is they can produce power for, that 
is a loss of $876,000 per year on such a type of machine. i 

It is not inconsiderable but to a country that can use 10-mill-per- 
kilowatt power and make a profit at it, it would be well worthwhile for 
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them to have one of the present high-cost reactors. For us to build 
it experimentally in that country would not be a dead loss. 

In this country in a few years, it would have to be torn down and 
thrown away because obviously it would be run at a loss. 

Chairman Anperson. I think it isa very good suggestion. I realize 
that there may be objections raised to that, but certainly there are 
areas in the world that can use power at high cost. 

Representative HinsHaw. Tom thmk of no better thing for the 
United States to do with its foreign-aid program than to place several 
of these reactors in high power cost countries, thereby perhaps earning 
its cost ultimately. 

Mr. Srrauss. As the committee knows, the negotiation of bilateral 
agreements looking toward the construction of power reactors in 
friendly countries is a matter of fairly recent occurrence. I do not 
know whether Mr. Hinshaw is aware of the fact or not that a reactor 
has been sold to Belgium to produce 11,500 kilowatts, an American 
reactor, which is to be completed by April 1, 1958. 

Senator Bricker. Is that to an industrial concern ? 

Mr. Srravss. An industrial concern, yes, sir; but the agreement is 
with the Government. 

Representative HinsHaw. That is in the nature of a world exhibit. 

Mr. Srravss. It is to be used initially at the World Fair and then 
the company which has bought it, which is the company that supplies 
—— of Brussels with power, is simply going to turn it into their 
grid. 

Representative HinsHaw. No one will even begin to think that that 
10,000-kilowatt reactor can be economical. 

Mr. Srrauss. No such representation has been made by the sellers, 
or was asked by the purchasers. 

Representative Hinsuaw. It is an opportunity more than any- 
thing else. 

Mr. Srravss. It is a whole lot nearer the cost of power in Belgium 
than, of course, it would be in this country. I do not know what the 
precise cost will be. 

Chairman Anperson. It is still not very close to the cost of power 
in Belgium. 

Representative Hinsuaw. I would just like to express those 
thoughts. 

Senator Bricker. What is the estimate of cost of the kilowatt pro- 
duction of this 11,000-kilowatt plant ? 

Mr. Srravss. Can Mr. Davis give us an estimate of the cost per 
kilowatt-hour of energy produced in the Belgium reactor? 

Mr. Davis. I was just checking and I do not believe we have any, 
but I would guess it would be of the order of 15 to 18 mills, in this 
range. 

Senator Bricker. Belgium has to import all of its coal. 

Chairman Anperson. As Mr. Hinshaw points out, Dr. Davis, if we 
got down to a 10-mill cost, which is as you have pointed out almost 
within the range of vision, a 10-mill cost would be very attractive in 
certain Latin American countries, would it not ? 

Mr. Davis. Yes. I believe the only difficulty there would be wheth- 
er they could take as large a block of power as would be necessary in 
order to get the cost down to 10 mills, you see. 
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Chairman Anperson. It is like Anchorage, Alaska. They could 
not use much power up there because the cost is 3 or 4 cents a kilowatt, 
and finally the Government started to build a plant there which was 
going to bring the cost down to a few mills, and then they built some 
other plants, and now they cannot keep up with the demand at An- 
chorage because the minute you drop the cost of power down to 10 
mills in place of 30 mills, you find that people decide they will put in 
electric stoves after all and they will use an icebox after all, and—— 

Mr. Srravss. In Alaska? 

Chairman Anperson. Yes, they do, strangely enough. They have 
some warm weather in Alaska. 

Mr. Davis. I think the cost is around 8 or 9 mills for present power. 

I might make one other observation on Mr. Hinshaw’s comment, 
and that is by having a 10,000-kilowatt reactor instead of 100,000- 
kilowatt reactor, at least they are having the reactor and getting 
experience and it only costs them $80,000 a year instead of $800,000 
ayear. Sotothis extent they are ahead. 

Representative Hinsuaw. I was referring to a loss on the basis 
of competition with any reactor that can be figured today, and built 
today with the current cost of generation of electric power in the 
United States, which is never more than 5 mills, I believe. 

Chairman Anperson. It is 9 mills. 

Representative Hinsuaw. In the United States? We produced 
power in all of these hydroelectric projects for a quarter of a cent, 
21% mills. 

Chairman Anperson. You can look at the record of the high cost 
areas in the United States in certain parts of the New England States, 
and in the pockets around Minneapolis, and in the 1 section of the 
Rocky Mountain area, and you will find lots of 9-mill current. 

Senator Gore. Some of the power in the Upper Colorado program 
is going to cost 8 mills. Excuse me, that isa soft spot. 

Representative Cor. If I may and if you have finished that discus- 
sion, my eye was struck by an expression in the letter of the Commis- 
sion to Senator Anderson. At the bottom of page 3 it says: 

However, if a particular reactor concept appears to us to have reached the 
stage of development where the construction of a prototype is a logical and ap- 
propriate step, and if it should appear, after appropriate public invitations for 
proposals for joint AEC-industry projects, that industry is not prepared to under- 
take the construction and operation of such a prototype, the Commission would 
give serious consideration to the desirability of going forward with the project 
using entirely public funds. 

That prompts the question of Chairman Strauss. It isa fair conelu- 
sion to draw from that statement that there are no reactor concepts 
which have progressed through the stage of development to the point 
where it appears wise that a full prototype model Ss constructed ? 

Mr. Srravss. It is my understanding, Mr. Cole, as of this moment, 
that that is a fact. I went further in my statement this morning, to 
say that if that situation ever developed, I would recommend it to 
the Commission. I believe that the Commission would act promptly 
under those circumstances. 

Representative Cotz. Now, dves Dr. Zinn have any disagreement 
with the conclusion Mr. Strauss has indicated ? 

Dr. Zinn. Well, I could not agree entirely with what he has said 
because it gives the impression that somewhere somebody is always 
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trying to say “Well, do we have a proposition now that we can make 
to the Commission ?” 

I do not believe that that is the way the thing operates. I think 
that the Commission advertises that it will listen to propositions of a 
certain magnitude and then people decide to make an offer. 

Representative Cotn. On the question of magnitude, I do not under- 
stand just what you mean by “magnitude” because some of the Com- 
mission projects are 10,000 or 20,000 or 100,000. What order of magni- 
tude do you mean ? 

Dr. Zinn. The first demonstration program called for reactors in 
the range of 75,00 or something like that. 

Mr. Davis. There was no limitation. 

Dr. Zinn. They all came in fairly large. We know that large ones 
have a chance of making economic power, or a better chance. 

The second round was advertised for small reactors, as I recall. 
And I think the feeling is not that just as soon as you have something 
that you think could be built that you go to the Commission and make 
them a proposition. I do not think it works that way. 

Representative Cote. Dr. Zinn, do you have in mind any reactor 
concept which, in your opinion, has been developed through its re- 
search stages to the point where you feel that it should be exploited 
and tested out by a prototype model ? 

Chairman Anperson. That is exactly the question I was hoping 
would be asked. 

Dr. Zinn. There are reactor types which, with the same kind of re- 
search and development support which is being offered for the reactors 
in the present demonstration program, could be constructed and would 
operate as powerplants successfully, I believe. Please understand that 
the present program, the Shippingport one, the Commonwealth-Edi- 
son one, the Yankee Power one, and the Nebraska and all of these re- 
quire research and development. I believe in some cases the Commis- 
sion is providing the money. I think that there are other reactor con- 
cepts where the same kind of research and development support would 

roduce a reactor that could be constructed and operated successfully. 
Mem or not it would be as good a bet for economic power, I do not 
now. 

Representative Corz. Is it fair to conclude that those concepts which 
have not been put into being, into life by these existing programs, are 
ones less desirable than the ones that have been selected ? 

_ Dr. Zinn. By and large that is true. When you say “less desirable,” 
it is what we can understand now would be economic power. 
Representative Cote. That is our goal; that is the ultimate goal, is 
it not ¢ 

Dr. Zinn. That may be the ultimate goal. I have heard some state- 
ments in the last day or so that our present goal ought to be to get some 
more large-scale powerplants in existence. 

Representative Cotz. For the purpose of generating electricity ? 

Dr. Zinn. For the purpose of demonstrating that we can generate 
large blocks of nuclear power. 

Senator Bricker. Asmuch as Russia can ? 


Representative Corr. I do not see the strength of any argument in 
building a reactor to show you can produce electricity because that is 
conceded that that can be done. 
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If the objective of this bill is for the Government to build reactors, 
for the purpose of generating electricity, irrespective of the economics 
involved in it, that is an entirely different objective than I understand 
to be our purpose in this whole reactor ea rogram. 

The real objective of this whole thing is to find, as I understand, the 
most economic and simple and efficient means of generating electricity. 

Dr. Zinn. If that is your only goal, then the program of stages out- 
lined by Dr. Davis is a reasonable approach. You take (tena time, and 
you test out each concept on experimental reactors, and then. on pilot 
models, and then on prototypes, and you will learn as you goalong. It 
takes a long time. 

Senator Bricker. May I ask a question of the chairman ? 

Just to clarify my own thinking on the matter, your proposal is to 
move along about the program as suggested here by Mr. Davis? 

Mr. Srrauss. Yes, sir. 

Senator Bricker. If at any time you reach a point where there is 
sufficient data to justify what in the judgment of your Commission 
would be an economic reactor for the production of power if you can- 
not get that done by private industry and if they do not submit a pro- 
posal for it after invitation then you would come to the Congress and 
suggest that the Commission itself ought to pursue a program of con- 
struction to determine the feasibility of that type of reactor ? 

Mr. Srravss. That is right, Senator. 

Representative Cote. Would you need to be convinced that this con- 
cept is going to be economic? 

Mr. Srrauss. If it approaches economy, and if it makes the same 
promise that the present types do, we would do that. I think that I 
also should mention, since the second round has been referred to, which 
was a proposal that interested parties should come in with projects for 
smaller reactors less likely to be economic than large ones, that our aim 
there was to avoid the exclusion of cooperatives and agencies of that 
sort which generally are in the business of producing fewer kilowatts 
than the big public utility companies. 

We wanted to be sure that we were not showing any preference for 
one class of power producers as against another. 

Senator Bricker. Maybe I could ask this question of the author of 
the bill: If this authorization should be made and the Commission 
should proceed with the construction of one or more of these reactors, 
uneconomic or whatever you might be able to do, would the preference 
clause to public authorities and cooperatives still maintain ? 

Senator Gore. Well, I think that the primary objective is to retain 
American lead in atomic power? Obviously, the preference clause is 
in the law of the United States and it would remain unless the Con- 
gress changed it. 

Senator Bricker. Unless there was something in your bill to change 
that application. 

Senator Gorr. I do not propose to change it, but I would be willing 
to listen to any arguments for that purpose. That is a secondary mat- 
ter, I think, but to answer your question, it is the law and I do not pro- 
pose to change it. 

Chairman Anperson. Could I come back to the question Congress- 
man Cole asked, and that is the one that I was trying to get around to 
asking, and which I appreciated him asking. 
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Before I do so, referring to what Senator Gore had in his statement 
when he quoted Admiral Strauss a year and a half ago, saying: 
The Commission recognizes that the greatest advances in the actual technology 


will come from the actual construction and operation of large-scale reactors on a 
commercial basis. There is no effective substitute for such a practical experience. 


A moment ago Congressman Cole phrased it probably better, when 
he said, “Is there a particular reactor concept that you feel has reached 
the stage of development,” and you modified it to say, if given the 
same research contributions that the Government is going to give to 
these other reactors, “it might be a logical and appropriate step for 
us to take.” 

Could you give us examples of where you think that there are, per- 
haps, holes in the present program that profitably could be explored ? 

Dr. Zinn. I think that there are such examples, and I will not in- 
clude some very promising things which are now being proposed for 
the experimental type of construction. What I mean to mention here 
are types of reactors where we already have considerable experience 
or where the type of construction and operation does not seem to be 
of such a novel kind that we could not undertake the construction. 

I would then point out that we have many years of experience of 
operating Hanford-type reactors which are graphite, water-cooled, 
and that these can be converted or their type can be converted to a 
power reactor by merely pressurizing the water-cooling channel, 

There is an enormous body of experience on large-scale operations. 
You cannot be sure that the type of reactor does not have as good a 
chance to be economic with some further development and some con- 
struction for power as some of the ones now being constructed. 

Chairman Anperson. We have quite a bit of experience with that. 

Dr. Zinn. We have enormous experience with that type of reactor, 
not with the tubes pressurized, but that is a technical change that it 
seems feasible to be able to do. Of course, I would like to point out 
that the 5,000 kilowatt Russian plant that Senator Gore referred to 
earlier is just that type. Their larger scale ones are of that type, also. 

Similarly, we have enormous experience at Savannah River with 
a type of reactor which, if it were changed in design to be a pressurized 
heavy water reactor rather than a nonpressurized one, which it is now, 
gives as much promise as any heterogeneous-type reactor for economic 
power, especially if one takes into account that the American Govern- 
ment apparently can produce heavy water at astoundingly low cost, or 
at least it astounds our friends in other countries. 

Chairman Anperson. Did you have any contact with the design 
or operation or construction of the Savannah River plant ? 

Dr. Zinn. Yes, sir, I believe I had some contact with the design of 
that plant. 

Chairman Anpverson. Did you design it ? 

Dr. Zinn. I had something to do with it; yes, sir. 

Chairman Anperson. You are not unfamiliar with it? 

Dr. Zryn. I am not at all unfamiliar with it. I believe there are 
several versions of heavy water reactors that might be worth pursuing, 
not only because we have experience with them, but because of all of 
the high-performance reactors, they are probably as safe as any, and 
maybe safer, from the hazard point of view. They give the promise, as 
I mentioned earlier, of giving powerplants which can be operated in 
large sizes on natural uranium, and if you mentioned an exportable type 
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of reactor, I believe this is an exportable type of reactor. Remember, 
it takes with it an important material, heavy water, which is only avai- 
able commercially, really, in our country. I think such reactors of 
several kinds, the pressurized-tube kind and also the pressurized-tank 
type could profitably be developed into a type that has promise for 
economic power. 

Although there has been a great deal of development on the homo- 
geneous, aqueous homogeneous reactor, and although the goals set. for 
this reactor under its present development is really of the very highest 
type of performance, we have to admit what is lacking in this very 
attractive type of reactor, from all points of view, economy and safety 
and so on, is large-scale experience. The homogeneous reactor suffers 
in comparison with the other types on this count. We know that the 
Shippingport reactor very likely will operate almost 100 percent of 
the time, and very successfully, because there is other large-scale sim- 
ilar experience, namely the Vauti/us, the land-based version of the 
Nautilus, and even our other water-cooled reactors. But the homo- 
geneous reactor lacks large-scale application. It might be wise to 
undertake a large-scale homogeneous reactor, lowering the perform- 
ance goal from what is the best we can envision, in order to get an 
early large plant. By lowering the performance goal, one avoids some 
of the now technically unsolved problems having to do with corrosion 
and so on. 

Another type which has been passed by several times in an analysis 
in this country as a power reactor still, perhaps, warrants development 
and looking into, and that is the gas-cooled reactor. The gas-cooled 
reactor under any present examination does not give now as good an 
economic picture as, let us say, a boiling water one would. 

Chairman ANperson. You mean, for instance, the Zinn boiling 
water reactor? 

Dr. Zrxn. Yes, but that carries within it a feature which in the long 
run may put it ahead. Now, of course, we have heard a lot today about 
the fact that the British are developing this. The reason that it has 
promise in the long run is that it takes only some material develop- 
ments of considerable magnitude to get ractors that operate at really 
high temperatures. Now, we all know that high temperature in the 
generation of power is a very useful thing, because it increases the effi- 
ciency and the efficiency of conversion of the heat energy in the reactor 
to electricity. Also, it holds out the promise, perhaps, of some day 
permitting one to get away from the steam cycle and use the gas cycle. 
Therefore, to completely ignore this particular development on a large 
scale might not be the wisest approach, if the opportunity is open for an 
expanded program. 

Finally, I would like to mention that another type of high-temper- 
ature reactor, although now in our present program, is in there only 
in one version proposed, I believe, by one contractor. I speak of the 
sodium-cooled graphite recator. The reason for using sodium and the 
reason for giving this type of plant any merit at all is just that it will 
produce high-temperature steam, high-pressure steam, whereas nearly 
all of the other reactors previously mentioned, which are based on 
water technology, do not give high-temperature steam. or high pres- 
sure steam. 

It may be wise to consider other versions of that particular type of 
reactor design. That is for large-scale exploitation now. 
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I do not know whether I have answered your question. 

Chairman Anperson. You have answered it, and the next question 
that would come to my mind is this: It would seem that the present 
program has to be circumscribed by the desires of the people who are 
going to build the plant. In other words, if they all decided to build 
pretty much the same type of plant, and the scientists felt that the best 
way to get it would be through gas, or through the various types you 
have mentioned, no such proposal would be made to the Commission 
and therefore that route would never be tried in this country. Would 
that be a fair assumption ? 

Dr. Zinn. Well, I believe the present program leaves it up to the 
proposers to choose, and there is not necessarily any central plan, if 
I may use that phrase, which may be unpopular. Well, an example 
of it is that I believe the majority of the reactors being proposed are 
all light water-cooled and moderated. The emphasis is heavy along 
that line, and the reason is that everyone has in mind that the Nautilus 
is a fine machine, and that is what that is. It seems to be more attrac- 
tive to go along that line. 

Chairman Anperson. So that the determination of what types we 
will produce is not the determination of the Atomic Energy Commis- 
sion, but the determination of the electric industry ? 

Dr. Zinn. I would say it is partly the utility industry, and perhaps 
even more, the equipment manufacturers. I think the equipment man- 
ufacturers have more influence on the choice of what kind of reactor 
is being developed than anyone else. Maybe that is the way it should 
be, and I am not saying it should not be. 

Representative Core. Can I conclude from your statement, Mr. 
Zinn, that with respect to these other concepts that you have indicated, 
that nothing is being done by way of research or inquiries, or studies 
on those approaches ? 

Dr. Zinn. It is not correct to say nothing is being done. I think for 
every one there is someone who is doing something that would be very 
useful in that connection. In some cases it actually involves the design 
and experimental work leading toward such types. In other cases, it 
is materials research which is being carried out in connection with 
some other program of the Commission, but the people who are carry- 
ing it out and other persons, and observers like myself, can watch it 
and see when it might develop something that would really fit into one 
of the things I mentioned. 

Representative Core. You are the author of the expression with 
respect to the variety of reactor concepts, that it is as numerous as a 
wagonload of concepts. Now, does the statement which you gave a 
bit ago, and in which you identified various types of concepts—does 
that constitute the wagonload? If not, what portion of the wagonload 
does it constitute? 

Dr. Zinn. I do not know that I really ever said that. 

Representative Coir. At least you are given credit for having said 
it. 

Dr. Zinn. It does not, of course, represent more than, let us say, a 
small percentage of the variations of design that one can think of. It 
is perhaps 10 percent that one could sit down and write out right 
now. Many of these would be variations of design rather than vari- 
ations of concepts. 

Senator Gort. Mr. Chairman 
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Chairman Anperson. Is it your epinion from the discussion that 
has been had of the Russian program and the speech that was made 
in England a short time ago by the Russian scientist that the Russians 
are testing several types and making certain bets rather than follow- 
ing the Nautilus pattern all of the way through ? 

Dr. Zinn. I think the Russians are, if I may say so, operating on 
the lesson they learned at Geneva. They found out we had a wide 
variety of programs, and I think that they had research and develop- 
ment in those programs too, because there were papers on this, but 
they have decided on the basis of these recent speeches to put all of 
them into construction stages. That is what I think has happened. 

Representative Hinsnaw. Would the Senator yield to me just a sec- 
ond. I just wanted to point out that there is a new particular item 
by somebody in Russia, and I cannot remember who, which says that 
they now have all of the components necessary to put together in a 
suitable reactor both for ae ot of electric power and for the 
building of an airplane reactor and a submarine reactor. They have 
got everything. They are ready to go. That is what they say. 

Senator Gore. Mr. Chairman, the reason I asked to make a brief 
statement is because I have to catch a plane to make a speech on a 
different subject. It seems to me that the colloquy between yourself 
and Dr. Zinn, and Congressman Cole and Dr. Zinn, illustrates what 
I have been trying to get. at. I have never questioned the lead of this 
country in technology. I hope and believe that our technology is far 
superior. But under the present program, as has so well been illus- 
trated by the answer of Dr. Zinn, we are not exploiting, and we are 
not pursuing all or even very many of the promising processes and 
methods, if I may use those nontechnical terms. The control of it is 
not within, as has been illustrated, the Commission to decide. 

Thank you. 

Chairman Anprrson. I think that I can say that I have something 
of the same feeling that Senator Gore has just now expressed. I feel 
that the Commission has done a good job in trying to create an at- 
mosphere where the companies will come in and offer to build these 
experimental plants. 1 would certainly want to commend the Com- 
mission for doing exactly that. On the other hand, it seems to me 
that the Commission does not get all of the offers that it thinks are 
necessary. If it feels that there is some point to be gained by trying 
out a gas-cooled type which the British are tying their program to for 
a wholly different reason, and I grant that immediately, or which 
the Russians may be trying, but if a gas-cooled type seems to be de- 
sirable and no private company comes long and says that “We would 
like to put our money into it,” then it cannot be done. It may be 
justified and probably would be very cheap to the American public 
in the long run if the Commission moved ahead in that field. 

Secondly, I think that we have had enough experience at Hanford 
and at Savannah River so that, as Dr. Zinn has suggested, modifica- 
—_ would be reasonably easy to try, and those might offer great possi- 

ilities. 

If it could happen that they were built in an area either where the 
Government was in need of power as it may be in the Oak Ridge 
area or in an area of the country where costs are extremely high and 
the market is rather active and it could be understood that the build- 
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ing of the plant does not commit this country to a permanent partici- 
pation in the generation of electric’eurrent, then I think that I would 
be much interested to try to see if that could not be done. 

I am anxious to make it clear that in saying that I am not trying 
to say that the Atomic Energy Commission has not embarked upon 
a good program and has not pursued it in a sensible and intelligent 
way. 

Representative Hinsnaw. Mr. Chairman, I hope the chairman 
would not think that the power situation in the Oak Ridge area was 
a high-cost region. That is the lowest cost that there is in the United 
States, and so the competition between the two would be the most 
severe. That is in the Oak Ridgearea. 

Chairman Anperson. I know that, and I know it is very low, but 
what I was trying to say was that there was an area in which, with- 
out getting into a subject we are going to try to keep out of this 
hearing, there was a controversy about construction of some additional 
power facilities, and if there might be any shortage of power facili- 
ties in an area the Government might build a plant there and mix a 
small amount of its current with the otherwise very advantageously 
purchased current. 

Representative H1insnaw. You would not raise the total very much, 
is that right ? 

Chairman Anperson. Well, 100,000 kilowatts, would be 150,000 kilo- 
watts and would take care of the void. 

Representative HinsHaw. And $800,000 per year for a mill where 
you have the cheapest power in the world. 

Chairman Anperson. I recognize that. And let us say you can 
have two concepts. I notice General Motors just built a fine research 
center. They could have stayed with Volkswagen principally, and 
built the same kind of cars every year for the next 25 years. But it 
might not have been half as wise for them to build this research center 
and try to find out if a new type of car would be more advantageous in 
the years tocome. I think that I have to go to vote. Mr. Price will 
continue the hearing. 

Mr. Srrauss. The question raised in the colloquy between Con- 
gressman Cole and Mr. Zinn, of course, relates to technical judg- 
ment, as to which concepts for large scale exploitation are there. 

The Commission generally, and here I will except the scientific mem- 
bers of the Commission, is in no better position than any member of 
this committee to exercise technical judgment. We are compelled 
to rely upon our advisers and technical people. The selection of the 
reactors which the Commission has made has been based upon an 
evaluation that way. We receive that advice not only from people 
employed by the Commission, but from a statutory committee ap- 
pointed by the President pursuant to the law, of nine distinguished 
men to whom questions of this sort are referred and with whom they 
are discussed. 

I would certainly not say that we can ever be sure for a generation 
hence whether the decisions we have made are the sound ones, but they 
are decisions that we believe to be correct. 

Representative Van Zanpr. Admiral, in an effort to establish the 
real cost of this program as contained in the Gore bill, you use the 
hgure of $400 million for the cost of the reactor. There is $200 million 
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for the operation of these plants for 5 years after construction has 
been completed. 

This does not include the cost of construction, operation of the facil- 
ity, transmission, fuel, and reprocessing, and so forth. Is there any 
way we could arrive at a figure as to what these items would cost ? 

Mr. Srravuss. Would Dr. Davis be able to venture a guess on that ? 

Mr. Davis. One reason we did not try to include any figure was 
simply the case of fuel element fabrication and processing. We are 
unable to say whether the Commission would do this or who might 
do it. If one had to build the complete plant for all of the fuel ele- 
ment fabrication and all of the chemical processing, certainly it would 
run into the order of at least $100 million, I would guess. 

Representative Van Zanpt. An additional $100 million. 

Mr. Davis. Something of that order. 

Representative Van Zanpt. That is fuel reprocessing only ? 

Mr. Davis. That includes also fuel refabrication, although this 
might not be a part. 

Representative Van Zanptr. Would it be proper to say this would 
probably run between 700 and 800 million dollars for the whole pro- 
gram ? 

Mr. Davis. That is right. 

Representative Van Zanpt. Would you say $100 million for each 
reactor ¢ 

Mr. Davis. I believe that is a fair estimate. I should point out that 
this depends on the size of the reactors that are built, and where they 
are built. There are a lot of intangibles which cannot be evaluated 
until you get into such a program, It is simply an order of magnitude 
figure, but I believe it is the correct order of magnitude. 

Representative Van Zanpr. Then the program, as I see it, could 
cost $1 billion. 

Mr. Davis. Yes; it could. 

Representative Van Zanptr. Admiral, what would this do to the 
companies who are interested in building power reactors ? 

Mr. Srravss. I do not know how to answer that question, Mr. Van 
Zandt. I do not suppose it would necessarily affect them adversely. 
They would be able to hold their people in any competition for skills 
by meeting the market for services. I think that the Commission, on 
the other hand, would be likely to feel it quite severely. 

Representative Van Zanpt. What about the energy produced? 
Would it not compete with private utilities ? 

Mr. Srravss. It would depend on the location selected for the 
plants. One of the difficulties with placing large plants around the 
country, the site selection, is that this would not be firm power at the 
outset. These are experimental plants and the power that they would 
produce, while large for a period of years, would be intermittent. 
They could, therefore, it seems to me, scarcely be introduced into our 
economy except in areas of substantia] consumption where they would 
supplement the existing power supplies rather than being the sole 
source of supply in the area. 

Representative Cote. I wish you would develop that point of the 
intermittency of such reactors. What is the reason why that would 
be so? 

Mr. Srravuss. Well, the very nature that they are experimental, 
Mr. Cole, would mean that they would be subject to shutdowns for 
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various predicted and unpredictable reasons, and that the consumers 
could not depend upon a consistent flow of power from them until 
they had ceased to be experimental plants but had in effect become 
conventional to the extent that we believe atomic energy will become 
a conventional source of power. That, I think, Dr. Zinn will agree, 
is still some years off. 

Representative Van Zanvr. To furnish firm power, you would have 
to give them a conventional type of plant as well as the reactor. 

Mr. Srravss. If it was in an area where there was going to be a 
very substantial part of the power produced, something in the nature 
of standby power would have to be either built or contracted for, pro- 
duced by conventional means. 

Representative Parrerson. Take an area like New England where 
itis high cost. What effect would it have there? 

Mr. Srravuss. I do not think anyone feels that any of the plants 
presently in project or those which Dr. Zinn has mentioned will 
reduce the cost of power in New England as a result of these instal- 
lations. 

Representative Parrerson. What effect would it have on Yankee, 
which has just started ? 

Mr. Srravss. That is an experimental operation, as well. 

Representative Price. The production from it and all power dem- 
onstrations may be intermittent, and there is no way to forecast. 

Mr. Srrauss. That is right. 

Representative Van Zanpr. Could this lead to a Federal atomic 
power program similar to what we have in the TVA today? 

Mr. Strauss. Your guess would be as good as mine, Mr. Van Zandt. 

Representative Cote. It is becoming more and more apparent that 
that 1s involved. When we hear this afternoon that the objective is 
to generate electricity irrespective of the economics involved. 

Representative Price. I do not think that statement was made. 

Representative Coir. Dr. Zinn indicated that. 

Representative Price. That was just one thought and it was never 
verified by the author of the bill. His statement as made to the com- 
mittee this morning was that the purpose of his bill, or he intended 
the purpose of the legislation to be to maintain the lead of the United 
States in an atomic power race. He did not say it was just merely 
for the purpose of generating power. 

Representative Cote. Giving him credit for that being his purpose, 
and I do, of course, the consequence will be, if the result is to generate 
electricity and if in doing so it is an intermittent source of electricity, 
we must build the standby support. If these are to be scattered geo- 
graphically throughout the country, the conclusion is obvious that the 
result, irrespective of the purpose, is that we are going to have TVA 
under the guise of advancing the art of nuclear energy. pride 

Representative Price. I do not think the author of the bill intends 
that. His objective would be the same as the power-demonstration 
program, to arrive at generation of electricity at an economical figure. 

Representative Parrerson. Would there not be a time element in- 
volved when you arrived at such a point where it would be economical, 
and then it would revert to public utility ownership? __ 

Mr. Srravss. There is no provision for that in the bill under con- 
sideration, Mr. Patterson. ere is another thing that concerns ™e, 
and that is plants that are to be built by the Government presumably 
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on @ cost-plus-a-fixed-fee basis will be built like those great installa- 
tions that the Commission has erected for weapons purposes which tire 
one-time jobs. There is no incentive on the part of the builder to 
reduce the costs, and the economic incentive for building plants at a 
lower cost per installed kilowatt is lost. That is a factor, also, in the 
cost of power. The capital investment in plant has to be amortized 
over a period of years in the selling price of the energy produced. 

Representative Coie. I would like to inquire of Dr. Davis, what pro- 
ductive capacity did you assess or assign to these 6 units, upon which 
you based a conclusion of a cost of $400 million? 

Mr. Davis. 1 million kilowatts installed. 

Representative Van Zanpr. I would like to ask Dr. Davis a ques- 
tion. What would that represent, therefore, in the cost of kilowatt 
construction ? 

Mr. Davis. We estimated this would be something of the order of 
$250 or $300 a kilowatt of construction, and that the balance would be 
required for development and components and testing and so on which 
you have to do with a project of that sort. 

Representative Van Zanpr. That compares with the conventional 
type of construction of $55? 

Mr. Davis. It is around $130 for a big modern powerplant of the 
same siz as we would be talking about here. 

Representative Van Zanpr. We would be paying more than twice as 
much. 

Mr. Davis. Perhaps 50 to 100 percent more. 

Representative Van Zanpr. Admiral, did I hear you or some- 
one in the Commission say, that after a few years these plants would 
be uneconomical and would have to be disposed of? 

Mr. Srravuss. I did not say it. It was said. 

Chairman Anperson. I think we would all concede that the Ship- 
pingport plant will not be perhaps as efficient as a new plant after a 
few years. Probably Consolidated Edison’s plant will not be as 
efficient as a new plant. They may be allowed to wear out, but they 
will not be as valuable as a plant that is built at the end of the 
program. 

Representative Van Zanpr. It has meant that we have spent $1 bil- 
lion in this kilowatt race with Russia. 

Chairman Anperson. I think he said $400 million. 

Representative Van Zanpvr. We added $200 million more and tried 
to establish the cost of the construction and operation of the aux- 
iliary facility, transmission, and fuel reprocessing and so forth. 
We arrived at the estimated figure of an overall cost of $1 billion. 

Mr. Srrauss. I would observe, Mr. Chairman, that if we embark 
on a contest with the Russians to install more electrical kilowatts 
than they do, and if we believe their estimates, this is not enough be- 
cause this will provide us with less installed kilowatts by 1960 than 
they say they will have. If this is to be a national program, it is an 
insufficient national program to accomplish that end. 

Chairman Anperson. I will grant that. I would only point out 
that the question I asked Dr. Zinn had not to do with the kilowatt 
race with Russia, but whether or not there were some opportunities 
or some bets that we might not be taking. 
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Mr. Srravss. That is a very important consideration, and, as I 
say, it is one on which the technicians will have to give us the 
information. 

Chairman Anperson. Suppose you decided there was something to 
this theory about a gas-cooled operation. You have no power to com- 
pel Southern California Edison, or any other group to come in and say, 
“We will build you a gas-cooled type.” If the Commission thought 
it was the finest thing in the world, it has no power to compel anyone 
to come in and build it. 

Mr. Srrauss. I will explain how that operates. As I said a few 
moments ago, and as appears in this letter, in the event we failed 
to obtain industrial sponsorship of such a program, and we thought 
it had reached the point where it should be undertaken, we would 
undertake it. 

But we do attempt to persuade, with some success, various in- 
dustrialists. 

For example, in one situation, where I think it would be perhaps 
inappropriate unless you insisted on giving the name, there was a 
matter in which the contractor did not wish to give the utility in- 
volved a performance guaranty and in which the Commission per- 
suaded them that that performance guaranty should be accorded 
and it was. We are constantly intervening, not in any sense applying 
pressure, but persuasion in order to advance the program. That is 
done with some success. 

Chairman Anperson. But you said if the types looked promising, 


and private industry did not do it, you would feel that you might 
ask for authorization. 


Mr. Srravuss. Thatis right. 


Chairman Anperson. Now, surely the Savannah River type is 
promising, and why have you not asked for authorization ? 

Mr, Srrauss. It has been represented here today as promising for 
this purpose, but the Reactor Development Division of the Commis- 
sion has not come to the Commission with any such recommendation. 

Chairman Anprrson. Then do I understand that you do not think 
that the Savannah reactors have any possibility for the economical 
development of power ? 

Mr, Davis. Well, I do not believe that we have said that. What we 
have said is that we feel that the other types on which we are working 
show a greater promise and to the extent we have limited resources in 
terms of people and manpower and laboratories, we have tried to put 
our effort on those types that are the most promising. 

Chairman Anperson. Then it is limitation of resources that has 
you tied up ? 

Mr. Srrauss. We could not take the whole wagonload, Senator. 

Mr. Davis. I believe that we would certainly try a good portion of 
those to try to speed up the development of those types which we 
think are most promising, and namely those on which we are working. 

Chairman Anperson. Now then, you think the types on which you 
are working are the most promising ? 

Mr. Davis. That is correct. 

Chairman AnpDerson. What is there in the history of those types 
that gives you more experience than you have had at Hanford and 
Savannah River? 


78727—56——7 
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Mr. Davis. Well, the experience at Hanford and Savannah River 
is on production reactors which are basically low temperature reactors, 
on which to some extent, by virtue of the fact that we do know the 
costs of these and we do know the operating costs of them, we feel that 
the types we are working on show greater promise. On these at least 
we can say we think that we know pretty well what the costs are. The 
others we think that we cannot prove the costs will be lower but we 
believe they will be. 

Chairman Anperson. You are familiar, I know, with the speech 
that Kurchatov made. He referred to the gas-cooled type, and Britain 
is going to a gas-cooled type. Is it your conviction that they are 
absolutely in the wrong alley ? 

Mr. Davis. No, sir. There are a number of reasons why countries 
may choose different types of reactors. In the first place, there is the 
incentive in some areas to use natural uranium. This depends to a 
great extent upon the price of heavy water and the price of enriched 
uranium, In this country we have a low price for both of these things. 

We do not have any great incentive to use natural uranium when 
enriched uranium can be used and it is cheap. 

In the gas-cooled reactor, I believe Kurchatov was talking about a 
een heavy water reactor and not a gas-cooled graphite reactor. 

his is an interesting type, and one on which, again, we have not made 
any very detailed evaluations that I know of, and we have not so far 
concluded that this is a particularly interesting type. 

I might add that we are continually carrying out studies and in- 
vestigations of new types of reactors, and we are doing some work to- 
day on a power reactor of a gas-cooled type. This is directed toward 
the use of small units, with a closed cycle gas turbine and it is not an 
application for large sizes. We are continually exploring ways of 
utilizing new combinations of coolants, and moderators, and fuels to 
try to come up with things that we think give promise. 

Chairman Anperson. Getting you over to what Congressman Hin- 
shaw was talking about, to try to carry some of these things to other 
countries, do you not believe that some of these other countries would 
be a little bit more interested in natural uranium than in the enriched 
uranium? The article which the Chairman read into the record had 
to do with that very subject. ; . 

Representative Hinsnaw. The article that the Chairman read into 
the record pointed out that the natural uranium-graphite thing was so 
out-of-date that they could not export it. : 

Chairman Anperson. This is so out-of-date that Russia hopes to 
start building one now. Dr. Zinn thinks that it may have some pos- 
sibilities. 

Mr. Davis. Could I say this, that in recent months we have given 
considerable thought to the necessity for proceeding along the lines 
of reactors which would utilize natural uranium and heavy water. In 
fact, we have had some discussions with Dr. Zinn in his capacity as 
Director of Argonne as to the possibility of using heavy water In an ex- 
perimental boiling water reactor, and this is an approach which we 
would like to follow. el 

Chairman Anprrson. If we find some private utility does not want 
to build that, do we abandon the program? That is a question, Mr. 
Chairman. 
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_ Mr. Srravss. If it is ready for large-scale production, and there 
1s no commercial interest, private utility or public utility in the sense 
of cooperatives willing to go ahead with it, then we would certainly 
consider doing it ourselves. 

Mr. Davis. The —_ is that they are still in very much of an ex- 
ploratory stage, and they are not at a point where we would feel our- 
selves or industry would appropriately go into the construction of 
this kind of a reactor. I might observe in connection with the applica- 
tion of the water-graphite reactor to the production of power that we 
were asked when this proposal was made to underwrite something of 
the order of $10 million in research and development in order to make 
the simple application of this reactor to a power-producing reactor. 
That is a large amount of money for research and development, and 
it is comparable to the amount we are spending on the same kinds 
of things for these other concepts. 

They apparently did not feel this was simply a job of making this 
application. 

Representative Parrerson. After the conclusion of the experiment, 
what were you going to do with the reactors? Were you going to sell 
them to public utilities or junk them or what? 

Mr. Davis. These would probably be either revamped, or torn 
down. As you know, in the case of the homogeneous reactor, we have 
taken out the original reactor, and replaced that now with a second 
reactor in the same bedding, and we have plans later on to convert 
that to more advanced types. : 

Many of these experiments will go through this kind of thing, and 
or new cores in and you have more concepts for experimental 
facilities. 

Chairman Anperson. Now, you mentioned this $10 million and $15 
million that was too much for research. Give us the figure on research 
of the Shippingport reactor. 

Mr. Davis. The total research on the Shippingport reactor is 
roughly $50 million. ; 

Clears Anpverson. It was not too much for Duquesne, was it ? 

Mr. Davis. Duquesne is not paying this. 

Chairman Anperson. I know they are not paying it. You do not 
have to tell me that. They even got a tax writeoff on the part that 
they are paying for, which is just a generating station. It is all right 
to put $50 million into Duquesne, and what would be wrong to put a 
few million dollars into testing out what we have operating at Han- 
ford or what we have operating at Savannah River. 

Mr. Davis. $10 million is only on research. I would have no ob- 
jection to spending $10 million to do this if we felt it was the best use 
of $10 million. 

Chairman Anperson. You felt $50 million for the reactor to pro- 
duce current at 52 mills is better than spending $10 million on some- 
thing that might produce it for 10 mills. 

A Representative Hinshaw. Shippingport is the first reactor that was 
uilt. 

Chairman Anperson. I am trying to find out why you thought $50 
million at Shippingport to get 52-mill electricity was better than 
spending maybe $10 million in the hope of getting 10-mill electricity. 

Mr. Davis. The objective was to build a full-scale reactor at Ship- 
pingport. 
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Chairman Anperson. One of these would be full scale, would it not ? 

Mr. Davis. It would be. This is the decision that was made 3 years 
ago, and at that time it was not even known what the power costs 
would be for the Shippingport reactor, although it was estimated that 
it would be quite high. e still believe that the pressurized water- 
reactor has some promise of getting down to fairly low power costs 
some day. 

Chairman Anprrson. The main thing seems to be that these tie back 
into the fact that equipment manufacturers built something for the 
Nautilus, and therefore, everything has to fall into that pattern for a 
long time thereafter. 

ee Davis. I do not think so. We are certainly not trying to follow 
that. 

Mr. Srravss. I submit, Mr. Chairman, that the amounts spent in 
connection with the Shippingport plant has to be prorated over all 
plants that are operated on that principle. 

Chairman Anperson. Precisely, and if you spent $10 million on this 
other plant, you would have to prorate that. 

Mr. Srravss. To apply it all to the prototype would be unfair. One 
might go back and say that applicable to Shippingport is the research 
that went into the Nautilus reactor. 

Chairman Anperson. We are not doing that, though. 

Mr. Srravss. A part of the technology in the Shippingport reactor 
is identical with that of the Vautilus reactor. 

Chairman Anperson. But that is not part of the $50 million. 

Mr. Srrauss. No, but I am pointing out that the proto will al- 
ways, until it is divided or the number of plants are divided into the 
development cost, appear to have occasioned a very high expense. 

Chairman Anperson. If we would take the Savannah River and 
Hanford technology, and try to build a power reactor you surely 
would not charge against that all of the reserach that was put into 
the building of gaseous diffusion plants and everything else, would 

ou? 
7 Mr. Srravss. No. 

Chairman Anprerson. Then why worry about the research on a lot 
of this? We are not trying to charge this to Shippingport. It hasno 
relation to the Nautilus. You are not charging it within the develop- 
ment cost of the Vautilus, are you? 

Mr. Davis. No; this is development cost over and above that. 

Chairman Anperson. What about the Yankee project? Is there 
not some research in that? 

Mr. Davis. About $5 million of AEC-supported research is going 
into the Yankee proposal. 

Chairman Anperson. Is that all? 

Mr. Davis. Yes, but this would be, again illustrating Mr. Strauss’ 
point, that they only are able to get this because there has been $50 
million spent on the PWR. 

Mr. Srravss. The amount diminishes with the amount of plants 
built on a principle. 

Chairman Anverson. If you spent this $10 million you are talking 
about, it might start diminishing after a while. 

Mr. Srravss. That is right, sir. 

Chairman Anperson. I have asked too many questions, I feel. Are 
there any further questions? 





ACCELERATING CIVILIAN REACTOR PROGRAM 95 


Senator Jackson. I wonder if we could have in the record, if it has 
not already been placed in the record, the breakdown of expenditures 
on Shippingport. As I understand it, the Duquesne Power & Light 
Co. are paying for the conventional power features, the generators and 
so on. 

Chairman ANDERSON. Plus about $5 million. 

Mr. Srravss. As I understand it, it is as follows: The Duquesne 
Co. initially provides the site. They build at their own expense all of 
the conventional generating equipment. They contribute to the Gov- 
ernment $5 million towards the reactor. They pay for the operating 
expenses of the entire plant, their end of it ma our end of it. The 
Winkieahanes Co. contributes its profits, which they have estimated at 
half a million dollars, and the Duquesne Light Co. to buy the 
heat generated for a period, I do not know how long that, is for 3 mills 
per kilowatt-hour in excess of the fair cost of production by con- 
ventional means. 

Chairman Anperson. Could we then pick up the question that Con- 

ressman Hinshaw raised a minute ago, where he took each mill, and 
f red it worth $800,000 a year. Now, this is a 100,000-kilowatt 
ant. 
, Mr. Srravss. This is rated at 60,000, and we hope it will produce 
90,000. 

Senator Jackson. Could we get the investment of the Commission 
or the Government in the facility, just to complete the record ? 

Mr. Davis. I can give it somaniy, and I believe the committee has the 
detailed figures, or we could supply them again. But the cost of the 
plant itself, the nuclear portion of the plant, is listed at $3714 million, 


of which $10 million is for the first core. This will be replaced peri- 


odically. and it is not basically a part of the permanent part of the 
plant. The other $2714 million is $5 million from Duquesne and the 
balance of 2214 by ourselves. 

Senator Jackson. And the nonnuclear part will be borne by the Du- 
quesne Power & Light Co. 

Mr. Davis. That is something of the order of $10 million, although 
I do not have the precise figure. 

Senator Jackson. It is conventional and there is nothing unusual 
about it. 

Mr. Davis. Not in the sense it is a very low pressure saturated steam 
turbogenerator and it is not the kind of a plant that you would build 
for a modern conventional power plant by any means. 

Senator Jackson. Is it more expensive? 

Mr. Davis. It is more expensive in dollars per kilowatt, I believe. 

Mr. Srravuss. They could not use it elsewhere. 

Chairman Anperson. I would like to come back to Mr. Hinshaw’s 
calculations. He was showing the horrors of the Gore bill by showing 
that each mill was going to cost us $800,000 a year. Now, we will take 
your figure that this is going to be 90,000 kilowatts then, and so nine- ¢ 
tenths of $800,000 a year or seven-hundred-and-some-odd-thousand 
dollars a year for each mill. The mills are going to be 52 mills cost 
on it, which is 40 mills above normal cost, so we multiply 700,000 b 
40 to find out how much the Government loses on Shippingport eac 
year. Would that be a fair way todo it? That is 28 million dollars 
a year. 
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Mr. Davis. Excuse me. The 52 mills includes in the writing off the 
equivalent writeoff of portions of the plant so the actual operating cost 
is not as high as 52 mills, 

Chairman Anperson. They do not have money in the plant. 

Mr. Davis. The 52 mills comes by considering the total cost of the 
plant and assuming that we are going to write it off. This is not an 
actual cost but the equivalent cost if the plant were built and written 
off in the normal way. 

Chairman ANpErson. Do I understand that the figure we have been 
given on the cost of it to show it was high cost power includes some 
other things that the Government does not ordinarly do. Does the 
Government write off ordinarly the cost of its investment in the 
Nautilus? 

Mr. Davis. No. 

Chairman Anperson. Where do you get the 52 mills? How much 
is the operating cost going to be? 

Forget the writeoff now. I am trying to find out how much it is 
going to be per year. That was the argument against the Gore bill, 
that it was going to cost some money. 

Mr. Davis. We might look first at the cost of the core itself, which 
is the largest part of the cost. Now, this first core which will go into 
the PWR, which is now being built, if that core lasts only for the 
length of time that it has been anticipated to last, then the cost on that 
basis of that core alone is 39 mills. 

Chairman Awnperson. As a practical business operation, if you 
think your plant is going to wear out in a specific number of years, 
you have to charge that into the rate. 

Mr. Davis. But I think the point is here that we would expect the 


second core to have ae like twice the life, and also to be cheaper. 


Chairman Anverson. And Congress might never put up the money 
for another core after they get through examining this deal. But in 
any event, all you know now is it is going to be 52 mills because you 
are going to have to write off that core or some other core at that 
rate or some other rate. I am trying to figure out what you multiply 
itbynow. What isthe difference in cost ? 

Mr. Davis. The 39 mills would be the cost of the core. The bal- 
ance of 13 mills would be the equivalent cost of writing off the cost 
of the plant and would include something of the order of 2 mills per 
kilowatt-hour for the operators or the natural physical operations of 
the plant. 

Chairman Anprrson. Well, the Duquesne power has been given a 
fast writeoff on their part of it. Does that figure in the rate? 

Mr. Davis. I am sorry, Senator. This 52 mills is arrived at on the 
basis that some industrial company, or some utility would build a 
plant which had the same capacity and cost the same total number 
of dollars and it would be written off on a conventional utility plant 

* basis. 

Chairman Anverson. I am trying to get some way of comparing 
this. Mr. Hinshaw had an argument against the Gore bill and we 
have had this 52 mill rate for 10 months, so far as I know. Now I 
want to take that 52 mills and translate it into the annual cost, and 
it is not a firm figure now. What is the firm figure? , 

Mr. Davis. I think the actual cost you could use would be 40 mills 
for the first year, let us say, and our estimated operation during the 
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first year is only a fraction of the full-time operation that Mr. Hin- 
shaw assumed. Actually we estimated that the plant might not be 
in operation because of its experimental nature more than a small 
fraction. 

Chairman Anperson. That raises the cost of current that much 
more, and the less it operates the higher the per kilowatt cost of the 
energy. 

Mr. Davis. It decreases the cost to the Commission in any case, so 
you would not add this up as an annual cost of doing this. 

Chairman: Anperson. They are going to build it and then not run 
it! 

Mr. Davis. They are going to build it and run it to the maximum 
extent that they can. 

Chairman Anperson. Why do you give me the figure of 90,000 now 
if they are not going to be able to run it at 90,000! What will they 
be able to run it at ? 

Mr. Srravss. In that period of years, and not at that time. 

Mr. Davis. During the early years it will run at its maximum 
capacity for as much time as it can. 

Chairman Anperson. What do you think that might be? 

Mr. Davis. I believe that perhaps if one assumed that it would run 
half of the time, 60,000 kilowatts in the first year, this would be fairly 
optimistic. 

Chairman Anperson. Well, I will take 60,000. It is $480,000 per 
mill and you are going to lose 40 mills. That is $20 million a year. 
Would that be a fair figure? 

Mr. Davis. I think that is a little high at least for what we have 
planned for covering the operating expenses. 

Chairman Anperson. Is there anything that we can get that will 
be helpful ? 

Mr. Davis. We will try and supply you with one. If you judge all 
of these things by the spread in mills, it is going to be a difficult thing. 
[ do not want to do it on Shippingport because I still think that the 
Commission did a good thing in trying to get large-scale reactor in 
operation. 

(The information referred to follows :) 


Atomic ENerGy CoMMISSION, 
Washington, D. C., June 19, 1956. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Senator ANDERSON: When Mr. W. Kenneth Davis testified before your 
committee on May 23, 1956, he agreed to furnish you with a breakdown of data 
showing the method and assumptions used in calculating the expected cost of 
power from the Shippingport plant (PWR) which was used at the PWR infor- 
mation forum of December 2, 1955, at Pittsburgh. This information is attached 
herewith. (See table, next page.) 

It should be recognized that the attached calculations are based on arbitrary 
assumptions and estimated costs as set forth. Different assumptions would, of 
course, produce different final figures. 

I trust that the attached material provides the information you desire. 

Sincerely yours, 
K. E. Freips, General Manager. 
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Mr. Srrauss. There is one fundamental difference. The Shipping- 
port pa was built for experience, and to gain a first operating reac- 
tor. It was not built to compete in a kilowatt race. That is the funda- 
mental difference between this project and the thing we are discussing 
here. 

Representative Cote. There is a much more fundamental difference 
based on what information is given to us. I assume that Shipping- 
port was the one selected by the technical experts as being the most 
promising and the most economical. Now, the best that the scientists 
could find is one with a cost of 52 mills, and we will accept that. 

Now, the Gore proposal, which I am not sure I understand the 
chairman of the Joint Committee is supporting, would require ex- 
penditures in which the spread would be a cost of not 50 mills but 150. 

Chairman Anperson. I do not think anyone has talked even re- 
motely about 150 mills. The testimony has been that they can come 
down to 10 or 12 mills on this. That is what I understood we were 
interested in. 

Representative Corr. On what? 

Chairman Anperson. By taking the Hanford plant and adapting 
it to power instead of plutonium or the Savannah River plant. I am 
trying to differentiate between what I had in my mind and what is in 
the Gore bill, which is different. I do believe that if the Shippingport 
is a desirable step and there are other desirable operations that have 


not yet been tested, it a be worth while to get them into this even 
y expansion of the existing powers of the 


though we might do it 
Commission. 

ae Davis. Mr. Chairman, I would like to make one statement on 
that. 

Chairman Anverson. I am afraid I have to go and vote. 

Mr. Davis. The Shippingport reactor was chosen at that time as 
being a promising type of reactor, which was the only type that could 
be built full-scale starting in 1953. 

Chairman ANpeErson. It was not selected for its low cost of opera- 
tion, because I remember Dr. Davis and others explaining that it was 
going to be a high-cost operation, and I felt it was very much worth- 
while to try even if it was a high-cost operation. 

Representative Corz. Let me make sure that I am correct, that the 
concept used at Shippingport is not one selected by the scientists be- 
cause it appeared the most promising from the standpoint of 
economics. 

Mr. Davis. No. 

Representative Cote. Why was it selected ? 

Mr. Davis. It was selected because it was felt that it was the only 
type on which there was sufficient experience at that time to proceed 
with the construction of a full-scale plant with assurance that it could 
be built and that it would work. 

Representative Cote. Why was it selected initially then, which re- 
sulted in providing the Commission with the greatest experience ? 

Mr. Davis. At that time we had experience with the Mark I of the 
Nautilus reactor, at Idaho, and because we were at that point well along 
in the construction of the reactor for the Nautilus, and because we had 
had experience with water-cooled reactors and such things as the MGR 
type and things of that nature. We felt that we had a good back- 
ground in pressurized water technology of various sorts. 
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Representative Cote. Economics was not involved in the selection 
of the reactor type for the Vautilus. 

Mr. Davis. The problem of designing a reactor for a submarine is 
quite considerably different in this respect, although economics has 
some effect on it, but the basic requirement there is to get a low weight 
and a little space reactor. That is not required in a commercial one. 
The pressurized water reactor has a real advantage for a compact re- 
actor, but not necessarily for a cheap reactor. 

Representative Core. Well, then, economics as well as space and 
weight considerations entered into the decision of selecting the 
Nautilus reactor. 

Mr. Davis. I believe the Nautilus was selected again at that time as 
being a reactor for submarine application. We felt that it was feasible 
to stay within the limitations of space. 

Dr. Zinn. Economics was not really considered in selecting the 
Nautilus plant. It was space and weight entirely, and horsepower, 
of course. 

Mr. Srrauss. And safety of operation. 

Representative Cote. Has the chairman made up his mind on his 
position with respect to the Gore bill ? 

Chairman Anperson. No. 

Representative Corz. Then you are not in a position to answer the 
question I was about to propound to you. I will make an observation 
of the confusion in my mind. I think we all approve of the expressed 
purpose of the Gore bill and that is to find out as much about atomic 
reactors as possible. But as I see the picture, about 4 or 5 years ago 
the Atomic Energy Commission with some assistance and some 
needling from those of us who were anxious to get along, started out 
on a 5-year reactor program for this purpose. It was for testing out 
these various concepts. After that, the Commission on its own ini- 
tiative embarked on a supplemental reactor-development program. 
The door was open for that route by the change in the law. The pri- 
vate operators were invited in. 

Presumably, for the selection of the types for the 5-year reactor pro- 
gram, I think it is a fair assumption that the most promising types 
were selected by the best scientific talent that the Commission could 
engage. Thereafter, with the reactor development program which 
capital was participating in, presumably those people engaged the best 
scientific brains that they could engage and the decision made by those 
companies was of the most promising types of reactors that our tech- 
nical people could conceive. There are some 12 or 14 in that area, of 
different types or modifications of reactor concepts. Therefore, it 
seems to me that if the Congress through the Gore bill requires the 
Commission to go beyond that at an estimated approximate eventual 
cost of 300 or 700 or 800 million dollars, the Congress will be requiring 
the expenditure of that sum of money on projects which, with all due 
respect to Dr. Zinn, are projects which the scientific people feel to be 
the least promising. 

Chairman Anpverson. I do not believe I could subscribe to that. I 
do not believe that the scientific people had anything to do with the 
selection by Commonwealth Edison, and Consolidated Edison and De- 
troit Electric and Yankee of the types they were going ahead with, 
and the Commission did not have anything to do with it. 
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Representative Corr. I assume they are sensible people and they 
went out and hired scientists to look into all of these various concepts 
and relied upon the recommendation of their employed scientists. I 
assume that that is what they did. 

Chairman Anperson. I do not argue that, but I assume they picked 
out the thing that was going to cost them the least money in the long 
run, as they saw it. Now, it just could be that a wholly different idea 
tried out might work. I have illustrated that many times by the auto- 
mobile industry, where Mr. Knight invented the Knight-type motor 
and he had a chance to sell it to almost every large manufacturer, but 
he wanted 51 percent of all of the companies. Because he could not get 
51 percent control, the automobile companies threw the Knight-type 
motor over and went to a wholly different type of motor which they 
perfected, and it has developed into a wonderful thing. Heaven only 
knows what would have happened if they had tested a different type 
motor. 

It just could be that when Russia and Britain get through, it will be 
found that they have a right type. It might be better than something 
we have. It isa matter we do not go into, but we know when we started 
to develop the hydrogen bomb, we took one route that would have 
been fantastically expensive, and it was the right thing to do, and I 
would not question it in the slightest. But by mere chance we found 
out something else was much better and we abandoned something that 
was about to cost $450-million that would have had to be thrown away 
the first year after it was finished. 

Now, hoes things happen in this business, and it could be that some- 
thing else would prove to be usable. 

Representative Coir. I have always had great reliance on the ability 
of falling back on the independent judgment of the General Advisory 
Committee. I was not here when they made their presentation yester- 
day. I understand that the net of it was that the G. A. C. has no serious 
disagreement with the current reactor program, and they do not look 
favorably on this suggestion of Senator Gore, and among other reasons 
they fear the dislocation and confusion that would be caused in the 
scientific personnel by the scarcity of scientific personnel. 

So, much as I am anxious to get along about the program, I think 
we have to justify a recommendation to the Congress and I cannot 
very well see my way yet to recommend an expenditure of that amount 
of money on projects which scientific people indicate to be not promis- 
ing or to be not as promising as the ones that we are now working on. 

Chairman ANnperson. Well, that is true if you take the point of 
view that the things that these private companies have decided to build 
are the things that the scientific community and the Atomic Energy 
Commission has decided are the only things that should be built. But 
if you take the point of view that the Commission ought to have a 
right to try a few other things even if the shareholders of some of the 
large companies may not think they are the most promising, then I 
think that you might come to a conclusion that you would ask the 
Commission to undertake certain specified types which they might be 
willing to recommend as highly desirable. 1 think there might be a 
middle ground, Mr. Cole, between the proposal of the Gore bill, and 
the language of the present bill which is somewhat restricted and limits 
the Commission to those things that the stockholders of Commonwealth 
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Edison, Consolidated Edison, and Detroit Electric feel to be immedi- 
ately promising and not too expensive for them. 

Representative Cote. Let me ask Mr. Strauss this question: If the 
Commission had $100 million on its conference table down there at the 
Commission’s offices, is there any reactor project which you feel has 
sufficient promise and of a novel concept which would in the opinion 
of the Commission justify the expenditure of $100 million ? 

Mr. Srravss. It would have to be determined in terms not only of 
money but of available manpower. The bill, Mr. Chairman, is not a 
permissive bill. It is a direction. 

Chairman Anperson. I would hope that Congressman Cole’s ques- 
tion was searching for a middle ground that maybe he and I might 
find or that someone else might find. 

Mr. Srravss. I think one could say this, that if we had a very large 
sum of money and a relatively unlimited supply of manpower, it would 
be our desire to explore concepts that were second and third and fourth 
down the line of attractiveness. 

Representative Corz. Is there any concept that the Commission 
knows of now which it feels has sufficient promise that the Commis- 
sion is not advancing because of the lack of funds? 

Mr. Srravs. I do not know of any. 

Chairman Anperson. You do not think the gas-cooled one is worth 
testing ? 

Mr. Srravuss. There, Mr. Chairman, I would have to say that my 
inadequacy as a technician would not entitle me to answer that ques- 
tion. 

Chairman Anperson. Your answer to Mr. Cole’s question was 
based on that. 

Mr. Srravuss. Since we have not the money or the manpower at 
the moment, we are not testing it except that we are conducting an 
experimental work on a number of the projects which have been men- 
tioned. The reactor has been mentioned and we are building at the 
present time and it is in an advanced stage of completion, the second 
of a series of models. 

Chairman Anpverson. Do you not think it is quite evens! 

Mr. Srravuss. Yes; and I would say that it would have to operate 
before it would seem to me advantageous to build a full-scale reactor. 

Chairman Anperson. But the plans is, if it does operate, and all of 
the money is spent on it, then Pennsylvania Power & Light is to build 
it. Always the Government spends the money on the research and 
gets it ready for them, and turns it over and it is impossible for us 
to go ahead with it and try to find out if the operation will be suc- 
cessful. I do not object to Pennsylvania coming in and building it 
after some work is done. But we have to wait such a long time before 
they are willing to take the tests. 

Mr. Srravss. They integrate it into a distribution system with 
standby power available. If it were at the stage where we could 
justify building it, all of the other considerations which have been 
mentioned here, that is to say, the provisions of a suitable site, to 
provide suitable distribution of the power, to provide standby power, 
would have to be taken care of by the Commission or by the Gov- 
ernment. 

Chairman Anperson. Would it be a fair assumption then that the 
power reactor development program is for the purpose of making sure 
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that we have reactors ready for private industry to use and that the 
research cost of those will be borne by the Federal Government ? 

Mr. Srravss. That, in general, is the philosophy of the Commission. 
If for private industry you will substitute “private industry or coop- 
erative power companies,” that is true. e have not attempted to 
limit our assistance to private industry in the sense of industry owned 
by individuals or shareholders. 

Mr. Davis. I think it would be fair to point out that Pennsylvania 
Power & Light Co. are spending a very substantial sum of money on 
their own development program, leading toward this. 

Chairman Anperson. Is there much compared with what the Gov- 
ernment is spending? I did not gather from their testimony that 
it was. 

Mr. Davis. It is quite a substantial amount, and this is their own 
research and development program which is being coordinated with 
the work we are doing at Oak Ridge. So they are not simply waitin 
for us to complete the research and development before they go “ined. 

Chairman Anperson. I am not hostile to that, and I am very glad 
they are spending the money and I am glad that we are getting some- 
= ready that will be usable by them. 

r. Strauss. The knowledge becomes generally available, Senator. 

Chairman ANveERson. I cannot get out of my mind the fact that 
manpower is not such an awful handicap when the people who get 
into the guided missile field just go broadside and hire everybody 
Oe ene along as fast as they can hire them without regard to 
anything. 

r. Srrauss. There is one fundamental difference. They do their 
research by contract. We do our research in Government laboratories, 
and to a great extent have limitations that are not experienced in 
some other areas of research because of the fact that there are almost. 
inevitably classification problems involved. . 

I think in view of the fact that Dr. Libby and Mr. Vance are here, 
and that I have monopolized the testimony to such an extent, if they 
have anything to say they could present it. 

Chairman Anperson. Mr. Vance and Dr. Libby know that we are 
ready to have them chip in from the rough — time they wish and 
come in with any conversation or discussion. Do you have a supple- 
mentary statement that you would like to make or any comments 
on what has been going on? We would be very happy to have them. 

Dr. Lipsy. I think that this discussion today has aT thoroughly 
covered the subject. Perhaps there is one point which I think might be 
added. 

We are in a contest to develop an economic atomic power industry 
and it seems to me more important than the money matter is the tech- 
nical manpower. Every major kind of a technical achievement is 
traceable to one or two men, or a small group of men. These men are 
scarce, 

Now by and large they are in the employ of industry or the uni- 
versities. Ina technical development of this sort they are in industry. 

So as I see the problem, it is one of making arrangements so that 
we have the best chance of getting the —_ who are capable and 
interested enough to push it through. at is to solve the essential 
and difficult problems. 
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Now, I believe that in time of peace it is difficult with the cost- 

plus type of contract to get a contractor to put these precious people 
who are in his employ, who are the people who are making the new 
developments in his own technology which increases his company’s 
profits, and to get them to put them on a cost-plus type of job. 
_ I believe that an arrangement of partnership with industry which 
insures that they have some of their own money and substance in the 
project is the one which assures us the best chance of getting the ablest 
people in their employ on our atomic power problem. 

I think with this point the record has all of the things I have in 
mind. I am very sympathetic to some of the projects that Dr. Zinn 
mentioned, particularly the homogeneous reactor, and we should look 
through all of these things and when they look to be sufficiently prom- 
ising go right ahead with them one way or another. But remember, 
the critical thing is going to be whether we can get the man on the job 
who can do it. 

Chairman Anperson. This is outside of your realm, and it is a ques- 
tion that you can ignore, but do you think that in the guided-missile 
program when they recently picked several different firms to start 
different types of work, the determining influence was whether or not 
the manpower existed or whether or not we were in a race with Russia 
and needed to try every available angle ? 

Dr. Lissy. I am not informed of the details, but I think that there 
is more analogy in the guided-missile program with our program dur- 
ing the war. You see, during the war we got along with cost-plus 
contracts because people were working at it for patriotic reasons, and 
they threw in their best people and they did everything that they could. 
I think the guided-missile program is more in that category than our 
atomic power development program is. 

Chairman Anperson. But if you wanted to develop a new type of 
reactor, let us say the homogeneous type, could not you do it by con- 
tract equally as well as you can operate Oak Ridge by contract or 
Los Alamos by contract ? 

Dr. Lrssy. This is a good example. In my mind, the homogeneous 
reactor will have to be developed with a chemical company at least 
involved in it, for many of the problems are problems which the chem- 
ical companies are accustomed to solving. I am pleased to know that 
Carbide & Carbon are associated with Pennsylvania Power & Light 
in this venture on the homogeneous reactor. It is absolutely essential. 

Now the answer to your question is whether we can get a chemical 
company to put the 2 or 3 men, the keymen, on that job. 

Chairman Anperson. They will do it for Pennsylvania Power & 
Light, but will not do it for the Atomic Energy Commission ? 

Dr. Lissy. I would say that when their own money is involved, they 
are a little more likely to do it. 

Chairman Anverson. You think their own money will be involved 
in Pennsylvania Power & Light ? 

Dr. Lissy. I do not know the contractual details, but, in general, 
on these partnership arrangements the companies’ money is involved. 

Chairman Anperson. If the Atomic Energy Commission asked 
Carbon & Carbide to go ahead with that type of reactor and build it 
so that the Government would have an opportunity to put 100,000 
kilowatts on the line down at Oak Ridge where there is still a power 
shortage, what would be so out of step to do that ? 
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Dr. Lipsy. What I think we should:do is try the other route first 
and see if we can get them to do it on the partnership basis. As the 
chairman has said, then we can try the other thing. We will go ahead 
with Government money. 

But try the other route first, because I think this is a better chance 
of their putting the extremely able men, who are necessary for these 
difficult jobs, on the job. 

Chairman Anperson. It will come more slowly, several years more 
slowly. 

Does Mania I think that you all know how unique Dr. Zinn’s con- 
tributions have been in the heterogeneous reactor field. I think you 
all know of Admiral Rickover’s contribution in the submarine. 

Chairman Anperson. Do you not suppose either one of them can 
build it in a short time if you turned them loose and said, “We want 
it.” 

Dr. Lappy. They are certainly the kind of people we need. 

Chairman Anprrson. It is the kind of people that we are not going 
to get if we leave it to the private utilities to go ahead with, 

Dr. Lissy. Most of them are employed by industry. 

Senator Pastore. Could I ask Dr. Libby a question? Are you 
honestly and seriously satisfied with the progress that has been made 
by private industry thus far since the passage of the 1954 law? 

Dr. Lissy. I think that it is very encouraging, and I think that 
it will increase in the future, and I think that we should expect that 
ii will. I would be happier if there had not just one type of homo- 
geneous but two. I must say to you, I am a little biased, being a 
chemist, and I sort of favor the chemistry kind of thing. However, 
it is a personal bias. I think this one is a good bet, the homogeneous 
reactor is a good bet. 

Chairman ANperson. You cannot get it now. Even if the Com- 
mission was unanimously in favor of doing it, you could not do it. 
Even if every member of this Commission wanted to do it, you would 
have to stand by, and wait until private industry got ready, and that 
is what we are trying to do. 

Mr. Srravss. How is that? 

Chairman ANnpgrson. Can you go ahead and build one tomorrow ? 

Mr. Srravss. No. 

Chairman AnDerson. You are barred by the law. 

Mr. Srravuss. We could come to Congress for the authority. 

Chairman ANperson. You have to wait until Pennsylvania Power 
& Light is ready. 

Mr. Srravss. It seems to us that that will produce just as rapidly. 
Incidentially, with respect to the progress that has been made since 
the 1954 act, Senator Pastore, it has not been 2 years since that act 
became the law of the land. I think if you will look at the number 
of reactors building, and on the drawing boards and in negotiation 
with the Commission, the conclusion is inescapable that an enormous 
amount of progress has been made in a very short time. 

There has been no technical breakthrough. The Commission has 
been in existence 10 years, and I think the progress within the last 
18 or 20 months has been quite remarkable. 

Senator Pastore. The reason I bring up this subject is that in 
your opening remarks for the Commission this morning, you went on 
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to state the purpose of the 1954 law. One of the objectives to pro- 
mote world peace, and I think what we have in mind is the spirit of 
the remarks that President Eisenhower made before the United Na- 
tions in 1953, when he talked about the international agency. 

Many of us are impressed of course, with this idea. If somehow 
we can share this knowledge and the bounty thereof with some of 
the underprivileged nations of the world, we might thereby remove 
the causes of war and stimulate an attitude that would activate peace. 

Now, naturally, of course, that is the foreign policy objective of the 
Nation. That cannot be the immediate concern of a group of stock- 
holders or members of a board of directors. After all, while it is a 
desirable goal, and they would like to lend themselves toward the ac- 
complishment of it, the fact of the matter still remains that is funda- 
mentally a governmental responsibility in which they share of course 
as individual citizens. 

However, their chief concern, of course, is the economics involved 
in this problem, as you well know, as a businessman. They cannot 
get into a venture and put up a large part of their money. First of 
all, they are not going to receive some kind of concession as to whether 
or not it will be considered research funds as operating costs, or what 
have you. 

Naturally, you would not expect the impetus or the drive that would 
come from a Government that is interested in this international pan- 
orama that we have been talking about. 

Now, that being the case, and realizing the fact that we are in 
competition with Russia and France and the United Kingdom, it 
strikes me that because of these deterrents or these Honttiettis or 
whatever you want to call them, there seems to be a need here for at 
least surveillance on the part of the Government that at least the 
spirit continues of the 1954 law. 

Now, with that as a background, of course, we heard a statement 
made by a prominent member of those firms. I asked him the ques- 
tion at one of the hearings, and I said, “You were very optimistic at 
the time you were asking us to pass the 1954 law, and now you appear 
to be cautions?” 

He very wisely answered me, and it was wise, “Well, afterall, we 
think of electricity in terms of this nuclear power, in terms of aux- 
iliary current.” 

There is not the necessity and the need. We know that apart from 
the auxiliary part of it, the use that the American consumer will make 
of this, we are thinking in these broad terms of world peace. 

Now, wrapping that all up together, do you still feel that private 
industry is doing all that it can, and that we are all doing all that 
wecan. We talk about giving, let us say, 20,000 kilograms of uranium 
or selling it. It is not worth anything unless you have some reactor 
to put it into to burn it and make current. 

Now, we are talking about 20,000 kilograms. Whom are we kid- 
ding? Where are we going to burn this 20,000? The important thing 
here is the reactor. Are we satisfied with that campaign and that 
program ? 

Mr. Srrauss.. I think I can demonstrate to you that what Congress 
has done has had just the effect that you wished to see accomplished. 
The fact that Duquesne and Westinghouse are building the plant at 
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Shippingport made it possible for the Belgians to order that type 
of reactor. In other words, it was an assured type of reactor. The 
fact that Westinghouse had had experience in building it enabled 
them to give the Belgians a guarantee of performance. That would 
be the first reactor to ever be sold by any country to a foreign country, 
and it will be the first one to participate in this 20,000 kilograms. 

Chairman Anperson. Has it been sold? 

Mr. Srravss. It has been sold. 

Chairman Anperson. On an official contract ? 

Mr. Srrauss. Yes, sir. 

Chairman Anperson. Well, has the Belgian Government been in- 
sisting that it have liability insurance? The testimony in the hear- 
ing the other day was that they would like to have us expand our 
act to have liability insurance to take care of the reactor in Belgium, 
and the liability insurance question might raise some problems over 
there. 

Mr. Strauss. This is not known to me, Senator. 

Senator Pastore. I think the argument was made that the suppliers 
raised the point as to whether or not there would be indemnity in case 
of any injury and I do not think that the question was raised by the 
Belgian Government. 

I think what they are going to do is negotiate that exemption be- 
tween the Belgian Government and the supplier. We do that on 
our bilaterals too, and I think Mr. Cole raised the same question on 
the bilaterals. 

Mr. Srravss. As chairman of the subcommittee dealing with these 
matters, there will be spore to you a number of negotiations cur- 
rently -being carried on by the Commission with other countries for 
power reactors. My understanding is that three research reactors 
have been sold, or is the figure four ? 

Mr. Davis. It is three. 

Mr. Srravss. This business is in its infancy, and it has just begun. 

Representative Corz. I would like to make sure, if it 1s the fact, 
that in all of our bilateral agreements there is a provision requiring 
the other government to indemnify us and our American suppliers 
against liability for public damage. 

Mr. Srravss. It did not exist in the early bilaterals. The question 
was raised by Senator Pastore, I believe, and Mr. Cole at a meeting 
some months ago. Can you tell us, Mr. Mitchell, whether any language 
has been incorporated in bilaterals executed subsequent to that? 

Mr. MircHetit. We are now incorporating such a provision, and 
it is not by way of indemnity, but disclaimer. In other words, the 
other government recognizes that it has a responsibility. It is not in 
terms of passing on money claims, but rather a recognition that our 
Government is not responsible for what happens in the other country. 
Weare doing this in all of our bilaterals now, and when we come to any 
amendments of existing bilaterals, we are also inserting it in those. 

Representative Corr. Is that provision contained in the Belgian 
agreement ? 

Mr. Mrrcuett. I believe not. This point came up after the Belgian 
agreement was executed, but if we should come to the point of amend- 
ing the Belgian agreement, then of course, we will put it in there. 


78727—56——8 
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Senator Pastore. Not only that, but in leasing the material you are 
going to have it in that agreement?! 

Mr. Mrrcuey. Yes. 

Senator Pastore. When you lease the material, where it does not 
exist in the bilateral, we have the assurance from the Commission that 
they will insist that that waver of liability affecting America will be 
included in the leasing agreement ? 

Mr. Mircuety. Yes, sir. 

Mr. Strauss. My memory is refreshed, and the question was raised 
in connection with the discussion of the Belgian power bilateral, 
before your subcommittee. 

Mr. Mrrcueti. We did include such a provision in our lease of the 
fuel to the Swiss. 

Representative Cote. Does this provision deny the foreign citizen 
or the foreign claimant, the person who may be injured, or damaged, 
the right of pressing a claim against the American supplier? 

Mr. Mrrcue.t. It is not written in terms of operating on the 
domestic law in the other country. What it does say, is that the other 
government assumes responsibility. 

Representative Core. Well, that does not entirely, I would not 
think, satisfy Westinghouse. 

Senator Pastore. Oh, yes, it does. 

Dr. Zinn. There is one point. Westinghouse is providing the re- 
actor but the Belgian company which is getting the reactor is pro- 
viding the safety container and the housing and making all of the 
provisions in connection with the reactor housing. They have been 
over to consult with us on this. 

In other words, the job has been separated, and the safety of the 
environs is apparently the responsibility of the country and in de- 
sign and construction. Westinghouse is just providing the reactor. 
That may cover the situation. 

Chairman Anperson. The Research and Development Subcom- 
mittee in 1954, in March of 1954, turned in a report on the 5-year 
reactor development program and referring to the pressurized water 
reactor, it said: 

The pressurized water reactor might also contribute substantially to car- 
rying out the President’s international cooperation proposal. It uses as fuel 
uranium slightly enriched in the isotope-235. With relatively minor redesign 
it would operate on natural uranium if heavy water were to be used as a 
coolant and moderator instead of natural water. Plants of this type could 
be built in foreign countries with United States assistance at an earlier date 
than the more novel plants using highly enriched fuels. Thus we believe 
electric power could be provided at competitive prices in many parts of 
the world in the next 10 years. Later on, as technology improves, possibly 
more efficient reactors, using enriched fuels, could also be made available. 

As a demonstration of the serious intent of the United States to develop 
peacetime uses of atomic energy for both ourselves and our allies and as a 
tool to help gain operating experience on a full-scale plant, the continuation 
of construction of one large-scale plant such as the pressurized water reactor 
is important. 

Now, if we had taken that reactor, and adapted it as was sug- 
gested here, it might be more quickly available to these countries 
and that is my main concern in this, that we try to find ways of 
adapting this which I think we will be more likely to do if it were 
the responsibility of the Atomic Energy Commission, and if it was 
the responsibility of private industry as is now contemplated. 
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Mr. Srrauss. On that date we had no authority even to export 
natural uranium. 

Chairman Awnperson. It was Mr. Hinshaw’s report, and un- 
doubtedly, it was what he referred to. 

Mr. Vance, do you have anything to add? 

Mr. Vance. I do not think I can make any worthwhile contributions 
to what hasbeen said here today. 

Chairman Anperson. We appreciate you being here. 

Mr. Srravuss. I would like to thank the committee for its patience 
in listening to us. 


Chairman Awnperson. I think it has been a very very helpful 
meeting. 
Thank you, gentlemen. 


When the statement is received from Commissioner Murray we will 
insert it at this point. 


(Commissioner Murray's statement follows :) 


STATEMENT OF COMMISSIONER THOMAS FE. Murray, UNITED States ATOMIC 
ENERGY COMMISSION, SUBMITTED TO THE JOINT COMMITTEE ON ATOMIC ENERGY 
JUNE 18, 1956 


My views on a national policy for the development of industrial atomic power 
are importantly influenced by the ever-increasing threat of nuclear weapons to 
the continued existence of mankind. Echoing a warning which I previously 
voiced, a recent report by a group of outstanding scientists notes the possibility 
that the detonation of enough of these weapons could render the entire earth, or 
a large portion of it, uninhabitable. 

I have on prior occasions before your committee endeavored to demonstrate 
the relationship between this threat and our atomic-power program. Once 
again, however, the dimensions of this danger were impressed on my conscience 
as I recently witnessed a nuclear explosion in the far Pacific. The possible im- 
plications for man’s future, so vividly illustrated, compel me again to urge 
the acceleration of this Nation’s progress in the field of peacetime power reactors. 

The present prospect of getting any substantial quantity of industrial atomic 
power in this country by 1960 is very gloomy—and getting more gloomy every 
day. At the root of the matter is the fact that the Government has prematurely 
ubdicated to private industry the primary responsibility for building large power 
reactors. Under our present policies, with one notable exception, the Commis- 
sion’s activities in the field of large power reactors are confined to research and 
development, small-scale pilot-plant construction, and limited assistance to par- 
ticipants under the power demonstration program. 

Our immediate national effort in the field of large-scale power-reactor con- 
struction is limited to this demonstration program as supplemented by other 
activities under the licensing provisions of the Atomic Energy Act. Thus our 
progress is in the greater part based upon decisions by either participants or 
licensees as to what type of reactors to construct and at what time to begin 
constructing them. 

Under these procedures four basically different large-scale reactor types are 
being explored. Some of these reactor types have now come to be accepted 
as the domain of an individual company or group of companies. For example, 
the Detroit Edison group is identified with the fast breeder reactor ; North Amer- 
ican with the sodium graphite reactor; and Commonwealth Edison and its asso- 
ciates with the boiling reactor. Yet the public is given the impression of a mas- 
sive attack toward industrial nuclear power carried forward by private in- 
dustry on each sector of the front. Let us examine the situation more closely 
to determine how rapidly this massive attack is advancing. 

The fast breeder reactor area has been staked out by Detroit Edison and its 
associates. In addition to the many technical obstacles involved in this project, 
there are other difficulties cited as barriers to progress. Unless the problems 
relating to third-party liability insurance and exemptions from the Public Util- 
ity Company Holding Act are solved in a manner satisfactory to the Detroit 
Edison group, the project is not likely to get beyond the initial stages. 
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Another technical area that has been staked out is that of the sodium graphite 
reactor. North American Aviation plans to construct a full-scale reactor of 
this type rated at 75,000 kilowatts for the Consumers Public Power District of 
Nebraska. However, this project is contingent upon obtaining satisfactory re- 
sults from the operation of a small experimental reactor now under construc- 
tion, In my opinion, these results will not be known until 1958. Thus we are 
faced with a possible delay of 2 years before a decision is made as to whether 
or not to construct this important type of power reactor. Moreover, there is 
a serious question whether a public power group can afford to take the financial 
risks inherent in this project. 

Yankee Atomic Electric Co. presently plans to construct a large reactor 
of the pressurized water type. Under a contract with Yankee, the Commission 
has agreed to provide certain financial and other support for this project. How- 
ever, the contract does not establish any date for completion; neither does it 
provide any penalty for withdrawal. It does have a provision that the contract 
may be modified by the parties to provide for a different reactor or design in the 
event that estimated power costs substantially exceed the original estimates on 
which the proposal is based. 

In addition to the reactor types represented by these projects there is another 
class of considerable importance, namely, aqueous homogeneous reactors. 
Pennsylvania Power & Light has announced its intention to build a reactor of 
this class for operation in 1962. However, actual construction is contingent on 
prior proof that construction would be economically justified. This contingency 
casts grave doubt on the projected completion date of 1962. This project, of 
such a tentative nature, is the only plan which contemplates constructing a 
large-size homogeneous reactor. 

There are those who believe that our present program is an adequate one. 
In support of this view the argument is advanced that our efforts are sufficient 
to enable us to remain ahead of the Soviets. To my mind, however, our program 
should not be paced solely on estimates of what the Soviets and other nations 
are doing or intend to do in the power reactor field. Nor should we allow our- 
selves to become embroiled in arguments over estimates that are made of Soviet 
capabilities, and so permit such arguments to become the basis for delay. What 
is required is that we recognize the need for action and that we take this action 
unilaterally and independently of the actions of other nations. 

Right action should follow if we recognize the central fact that the develop- 
ment of industrial atomic power is not a matter of choice, but of necessity. 
Dlectric power is the very life blood of nations and the hope of the have-not 
countries. The upward trend in world population, the accelerated industrializa- 
tion of underdeveloped areas, and the progressively growing per capita utiliza- 
tion of energy all imply increasing requirements for electric power. On the 
other hand, there is a limit on the amount of conventional fuels which will be 
available. Nuclear fuels will be required to meet the increasing demand. 

Already in certain areas abroad fuel shortages are beginning to appear, notably 
among the highly industrialized nations of Western Europe and in Japan. In 
such countries imported fuels are being used to supplement dwindling fuel 
reserves. For example, in the case of Western Europe the total net expenditures 
for fuel imports have been estimated as between $1.5 billion and $2 billion for 
1955, and these are expected to increase to $5 billion by 1975. The problem of 
fuel shortages in Japan was one of the considerations that led me in 1954 to 
propose the construction of a large power reactor in Japan. 

The United Kingdom has abandoned the idea that coal and oil can meet her 
expanding requirements for electric energy and has undertaken the active de- 
velopment of atomic electric power as a matter of national policy. The goal 
of its program is to develop this new source of power so as to provide a major 
portion of Britain’s electric energy requirements as soon as possible. Con- 
cretely it envisages building a large number of power stations with an installed 
capacity of 144 million or more kilowatts by 1965. 

We should recognize, of course, that such a program will place the United 
Kingdom in an excellent position to export large power reactors. Mr. R. N. 
Millar, manager, atomic energy department of the General Electric Co., Ltd.. 
puts the case quite forthrightly in these words: “In Britain the emphasis is on 
large central stations * * *. When the export drive gets underway it will be 
backed by sound practical experience in a large home market, an advantage 
which will not be shared by America.” 

What the atomic power pattern will be in underdeveloped countries is difficult 
to discern in detail. It will depend in part on our willingness to aid these 
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countries in answer to their pleas for improved standards of living. Yet the 
needs of these countries for electric power is beyond question. One has only 
to realize that the present per capita consumption of electricity in the United 
States is 600 times that in Haiti and 200 times that in Ceylon to understand the 
differences in the respective standards of living which these figures imply and 
the serious problems involved. 

It is appropriate to ask how the electric energy needs of these countries will 
be met. Where conventional fuels are inaccessible or otherwise unavailable the 
clear answer will be through nuclear power. In other cases conventional fuels 
will present a solution under present economic conditions. But looking beyond 
the present it will be evident in many cases that conventional fuels alone cannot 
form a stable basis to meet long-term needs. Nuclear power, however, can 
furnish long-term solutions. Sound planning indicates that such nations must 
begin now to integrate nuclear power into their economy. We should be prepared 
to assist them. 

If action is not forthcoming to break the monopoly now enjoyed by private 
industry in the large industrial reactor program, we will not be prepared. It is 
evident to me that without such action the only significant amount of electric 
power that will be available in this country in 1960 will the kilowatts coming 
from the Shippingport plant, the construction of which is largely being financed 
by the Government. 

On February 23, 1956, I proposed that we adopt a national policy which treats 
the development of industrial atomic power as a matter of urgency. I made cer- 
tain recommendations as to how this policy should be implemented. One of these 
recommendations was that we establish a goal of 2 million kilowatts for the con- 
struction of power reactors, here and abroad, between now and 1960. 

It is important to emphasize the significance and importance of goals. Adop- 
tion of a goal, simply and forthrightly stated, has, in my experience, been the 
sure way and the practical way to give direction to a complex program. It has 
the merit of bringing order into all the diverse efforts involved. It becomes the 
practical gage against which progress is measured. Intelligently used, it becomes 
the spur to achievement. 

This has been already significantly demonstrated in our own atomic-energy 
program, where I insisted on raising our goals to bring about a revolutionary 
improvement in ore procurement. This experience encouraged me to attack the 
industrial nuclear power problem in the same way; that is, by recommending the 
establishing of goals in terms of kilowatts. 

I also recommended last February that the Government assume the primary 
responsibility for meeting the objectives I suggested for the period between now 
and 1960. Consistent with this proposal I now urge that the Government under- 
take to construct several large power reactors. 

One of these reactors should be an enlarged and improved version of the pres- 
surized-water reactor now being constructed at Shippingport. All the valuable 
lessons learned and extensive experience acquired in the course of developing 
and constructing this plant would be incorporated. An expansion of effort of this 
kind is required if the United States is to take the greatest advantage of its 
progress in this field. There is, for example, the need to enlarge our capabilities 
for testing the new and improved core designs for this type of reactor. Since the 
first core of the Shippingport plant will last approximately 2 years, the loading of 
an improved core at Shippingport will not take place until 1959. Another facil- 
ity would advance the testing of new core concepts. 

The Government should build one large-size aqueous-homogeneous reactor. As 
I have previously indicated there are at the present no firm plans for constructing 
a large reactor of this variety. I recommend that the Government step into this 
gap. Unless such a project is instituted the homogeneous reactor is destined to 
remain in the research and development stage for many years to come. 

There are other areas of reactor technology which have received relatively little 
attention in our programs. One is the gas-cooled reactor ; another is the natural- 
uranium reactor. There are several variants of both types. I would propose to 
build a large-scale plant of each of these kinds of reactors along whatever lines 
hold promise of the greatest contribution to nuclear power. 

An important consideration in constructing these reactors is the manner of 
disposing of the power they produce. My recommendation is that they be placed 
at the sites of our production facilities, which today require a capacity of about 7 
million kilowatts. Such tremendous electric power requirements could well ab- 
sorb the output of these reactors with only barely discernible effect on the cost 
of weapons. Moreover, the small contribution of atomic power to the total de- 
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mand would make it possible to carry out experimental operation of these reactors 
without affecting production of weapons materials. 

Construction of a large-scale sodium-graphite reactor in the near future pre- 
sents a different problem. To selve it I propose an approach that differs in detail, 
but not in principle. Concretely I would have the Government assume the re- 
sponsibility for building a large-scale reactor of this type. It could be located in 
Nebraska and the power made available to the Consumers Public Power district. 
North American Aviation would continue to develop and construct the plant. 
Such a plan would permit research and development to be stepped up from its 
present inadequate level. This is the only way that I can see to bring this reactor 
into operation at an early date. 

Taken together these proposals for constructing large reactors constitute a well- 
integrated program with two exceptions. They do not guarantee sufficient prog 
ress on the boiling-water reactor and the fast-breeder reactor. Both require 
more extensive investigation. Without specifying the precise method it suffices 
to say that the Government must insure that construction of such reactors goes 
ahead. 

It is, of course, easy to conjure up reasons for not undertaking such a program 
as I propose. There is always the appealing alternate of convening committees 
and task forces to formulate arguments for inaction. One such argument is that 
it would result in an unjustifiiable drain on the Nation’s limited supply of 
scientific and engineering manpower. I do not subscribe to this argument. Far 
from decreasing the numbers of those trained in reactor technology a program 
of building reactors should act to increase them. There is no way of training 
competent reactor engineers that is comparable to designing and bnilding reac- 
tors. A predominant effect of a large and assured program of reactor con- 
struction would be an increase in the numbers of those attracted to the reactor 
engineering field. 

There are many reasons why private industry should favor the Government's 
undertaking the program that I have outlined. A first consequence of such an 
effort would be that the Government would bring its immense resources to bear 
in eliminating the technical obstacles that are now impeding private industry's 
program. This would react to decrease the cost and increase the likelihood of 
success of private industry’s plans to construct large reactors. The resulting 
progress would assure for American manufacturers a place in the world market 
for industrial power reactors. 

In addition, a Government program of the scope proposed would not only 
provide an assured base for the construction of large power reactors but would 
also serve to increase overall industry-participation in the atomic energy field. 
It would, for example, encourage private industry to undertake to provide 
services such as fabrication and chemical processing of reactor fuels. 

Private industry needs the assistance which a Government program of large 
reactor construction would give. Yet the view prevails that private industry 
is prepared to undertake the crucial and costly phase of reactor development 
which large-scale construction represents. The prevalence of this view derives 
from the fact that atomic power has been oversold. Millions of people have 
been given the impression that electricity from the atom is just around the 
corner. However, our knowledge is so meager that, in the absence of an 
accelerated program, the corner is 10, 15, or more years away. Such an accel- 
erated program will not be forthcoming as long as we rely on our present 
policies which make the economics of nuclear power in the United States the 
consideration governing progress. 

It is a tragic mistake for this Nation to base its atomic-power program pri- 
marily on our own economic interests. To do this is to fail to recognize the 
vast political and humanitarian implications of atomic energy throughout the 
world. It is to follow a course which is at variance with our own larger 
interests, and more importantly, with all that this Nation stands for. 

The fact that we are taking this course is the result of fear; fear by private 
industry that Government will enter the power business as a consequence of its 
accelerating development through power reactor construction. Such fears are 
unwarranted; they cannot rightly be countenanced as cause for delay. 

Acceleration of reactor development by the Government will not jeopardize the 
role of private industry in power production. Irrespective of who develops it, 
when industrial atomic power becomes available, the Government can use it to 
produce electricity, shonld it so desire. In this respect nuclear power does 
not differ from power which is produced from conventional fuels. 





ACCELERATING CIVILIAN REACTOR PROGRAM 113 


The traditional role of private industry in the production of electric power 
must be preserved. But private industry is not helped by an artificial argument 
which seeks to preserve industrial atomic power as private industry’s domain 
at the expense of the national interest as well as its own particular interests. 

It requires no great powers of discernment to understand what the national 
interest requires in the development of atomic power. One has only to view 
the problem in the light of already massive and constantly growing proportions 
of the threat from developments in nuclear weapons. Had representatives of 
private uindustry stood with me and watched a recent nuclear explosion, I am 
confident that they would recognize the nuclear threat to civilization. I am fur- 
ther confident that they would endorse the most urgent measures to accelerate 
the development of industrial atomic power. 

It is the urgent need for action of this type which causes me to submit this 
statement to your committee. I have read many statements assuring you that 
our industrial atomic power program is adequate. My responsibility compels 
me to alert you, as I have on other occasions, to the fact that I can give you 
no such assurance. 

I believe that our present program will not enable us to fulfill our responsi- 
bilities with respect to the early development of industrial atomic power. The 
Commission must continue its basic research and development activities as well 
as continue its support to private industry under the power demonstration 
program. However, if we are to keep our repeated and widely publicized prom- 
ises to make available the benefits of atomic power to mankind at an early date 
we must do more. The only way I know to discharge our responsibilities and 
redeem our pledges is for the Government to assume the primary responsibility 
for large reactor construction. In order to do this I strongly recommend that 
Congress enact legislation similar to that proposed by Senator Albert Gore and 
Congressman Chet Holifield. This legislation should provide for a program of 
large power reactor construction generally along the lines I have proposed and at 
the locations I have suggested. 


Chairman ANnpErson. We will now adjourn. 
(Whereupon, at 5:10 p. m., Wednesday, May 23, 1956, the Joint 


Committee on Atomic Energy recessed, to reconvene at 10 a. m., 
Thursday, May 24, 1956.) 
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THURSDAY, MAY 24, 1956 


ConGRESss OF THE UNITED SraTEs, 
Jornt ComMItTEE oN Atromic Enerey, 
Washington, D.C. 

The joint committee met at 10 a. m., pursuant to recess, in the 
caucus room, Senate Office Building, Senator Clinton P. Anderson 
(chairman of the Joint Committee) presiding. 

Present: Senators Anderson, Pastore, Gore, and Bricker; Repre- 
sentative Van Zandt. 

Present also: James T. Ramey, executive director, George Norris, 
Jr., George E. Brown, Jr., Wayne P. Brobeck, and David R. Toll, of 
the Joint Committee staff. 

Senator Jackson (presiding). The committee will come to order. 

The first scheduled witness was Senator Wayne Morse. He has 
been delayed and will be here a little later. If there is no objection, 
we will proceed to the next witness, Mr. Wilbur E. Kelley, president 
of the Walter Kidde Nuclear Laboratories, Inc., representing the Na- 
tional Association of Manufacturers. 

Mr. Kelley, we are delighted to have you here. I believe you are 
the former manager of the New York office for the Atomic Energy 
Commission, the Operations Office. 


STATEMENT OF W. E. KELLEY, PRESIDENT, WALTER KIDDE 
NUCLEAR LABORATORIES, INC., ON BEHALF OF NATIONAL ASSO- 
CIATION OF MANUFACTURERS 


Mr. Ketuzy. Yes, sir, for some years I managed the New York 
office for the Commission. 

Senator Jackson. We will certainly be pleased to have your state- 
ment. You may proceed in your own way. 

Mr. Keurxry. All right, sir. 

Mr. Chairman, my name is Wilbur E. Kelley. I am president of 
the Walter Kidde Nuclear Laboratories, Inc., and am testifying 
today on behalf of the National Association of Manufacturers. 

As I am sure you know, the NAM is a voluntary organization of 
approximately 21,000 members, representing a wide cross-section of 
American industry. Many of the member companies are participat- 
ing in the peacetime nuclear energy program within the limits of 
existing laws and regulations. 

In fact, the N and its membership has considered the develop- 
ment of nuclear energy peacetime applications of sufficient impor- 
tance that the Board of Directors recently authorized the establish- 
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ment of a Nuclear Energy Committee to take the place of special 
subcommittees of the Research and Patents Committees which have 
been studying problems in this field for several years. This new 
committee held its first meeting on May 4 of this year. 

The bill under consideration, S. 2725, would authorize and direct 
the Atomic Energy Commission to construct six nuclear power facili- 
ties for the production of electric power. Each facility would be of a 
different design and located in six different geographical areas. It is 
intended “to demonstrate the practical value of utilization facilities 
for industrial facilities or commercial purposes” pursuant to the 
Atomic Energy Act of 1954. 

This proposal thus seems to indicate that private industry has not 
proceeded as rapidly as possible with its research and development 
in this area. 

We believe that the Atomic Energy Act of 1954 has been beneficial 
to the Government, the public, and American industry by permitting 
private companies to participate in the development of peacetime uses 
of nuclear energy. 

In the field of power development, industry has responded to the 
opportunity with 15 power reactor demonstration proposals to the 
Atomic Energy Commission, designed to establish a sound, economic 
technological basis for a nuclear power industry competitive with 
other types of power generation systems. 

These proposals represent nine different types of reactors: pres- 
surized water, boiling water, sodium graphite, fast breeder, organic 
moderated, aqueous homogeneous, liquid metal fuel, gas-cooled and 
sodium-cooled, heavy water moderated. 

A total of $309 million of private funds are called for in this pro- 
gram as against about $55 million of Government funds. Five of the 
proposals represent completely independent industrial programs, 
totaling $199 million. Those proposals total about 1.1 million kilo- 
watts of installed electricity capacity, of which 675,000 kilowatts will 
be provided entirely by private funds. 

The Atomic Energy Act of 1954 was pasesd in August 1954; the 
proposals from industry were submitted to the AEC as early as March 
1955, with the latest ones submitted early in 1956. However, the first 
construction permits issued by the AEC were released in May 1956, 
and only three have been issued thus far. 

Therefore, it appears that industry has demonstrated and is con- 
tinuing to demonstrate a willingness to invest considerable sums of 
money in long-term research aa development aspects of power gen- 
eration from nuclear energy plants. It is certainly assuming a sub- 
stantial portion of the risks in achieving the goal of economical power 
from nuclear energy. 

This is a highly desirable situation and closely follows the sense of 
Congress, as expressed by the Joint Committee on Atomic Energy 
during hearings before passage of the 1954 act that: 

* * * the goal of atomic power at competitive prices will be reached more 
quickly if private enterprise, using private funds, is now encouraged to play 2 


far larger role in the development of atomic power than is permitted under 
existing legislation. 

In particular, we do not believe that any developmental program carried out 
solely under governmental auspices, no matter how efficient it may be, can sub- 
stitute for the cost-cutitng and other incentives of free competitive enterprise. 
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Senator Gore. That is a rather interesting statement. You say no 
matter how efficient it may be. You still would not like to see it? 

Mr. Kextey. Sir, I am quoting from the hearings prior to the 
pe e of the 1954 act. This is not my statement, sir. However, I 
would endorse the general sense of it. 

Senator Gore. In other words, that is your view today, too? 

Mr. Ketter. Yes, sir; it is. 

Senator Gore. All right. We understand each other. 

Mr. Ketty. In our opinion, enactment of this bill would reverse 
the intent of Congress as expressed in the 1954 Atomic Energy Act; it 
would not accelerate sound long-term development of electric energy 
from nuclear power; nor would it assist the “qualitative” development 
of nuclear reactors, but instead, would concentrate on “quantity” de- 
velopment. 

The Geneva Conference on Peaceful Uses of Atomic Energy in 
August 1955 indicated that the United States has leadership in the de- 
velopment of nuclear technology. However, the question has been 
raised as to whether or not we are maintaining this leadership in view 
of the extensive program underway in Great Britain and the reported 
5-year program in Russia. 

It seems to me that we must stop and examine just what we mean by 
“leadership” in this case, and also just what the foreign programs are. 

Admittedly, Great Britain has embarked on a large-scale reactor- 
construction program, which even so will not be completed before 1965. 
This program is designed to overcome serious shortages in England of 
conventional sources of power. The reactor designs are limited in 
kind, the great majority being of one type. 

The British may well construct a greater number of reactors by 1965, 
but their technological knowledge will not be as highly advanced as 
that in the United States. Furthermore, there is a distinct possibility 
that the chosen design may prove to be uneconomic. 

Sir Edwin Plowden, head of Britain’s Atomic Energy Authority, 
recently stated during his visit to the United States that Britain is 
very short of coal and oil, with no natural gas; so there is an urgent 
need for power. He added that the cost of producing nuclear power is 
not the deterring factor that it is in the United States. 

The Russian program is harder to assess. Apparently it is a 5-year 
plan which is broader in scope than the British one, but not as broad 
as the power reactor demonstration program in the Unite States, broad 
in the tenchnological sense. The Russians have indicated that the total 
capacity of the atomic power stations will be around 2 to 2% million 
kilowatts. 

It is difficult to understand just what is this “leadership” we are 
losing to other countries. The present United States power-demon- 
stration proposals of private industry will lead to a more sound—in my 
opinion, sir—to a more sound, technological development than under 
the British or Soviet programs. 

The problem should not be looked at purely from a quantity point 
of view; it appears to us that when nuclear power becomes economic, 
the quantities in terms of plants and generating capacity will take care 
of themselves. Private American economy has never yet failed in any 
race for expanded industrial capacity. 

Under the power-demonstration program, operation of certain of 
the reactors will begin in 1957; others will go into operation in the 
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succeeding 5 years. This is as rapidly as can be expected. Even if 
S. 2725 were enacted into law in the immediate future, it would doubt- 
less be at least 3 years before any of the reactors were put into opera- 
tion. Doubtless certain of the reactor types under consideration now 
both by industry and Government would prove uneconomical and ob- 
solete by the time of their completion, but this is the cost of good 
research and the price of true progress. 

However, under the private power demonstration program, the 
Shippingport pressurized water reactor being built by Westinghouse 
Electric Corp. and Duquesne Light Co. under Atomic Energy Com- 
mission contract, with the majority of funds coming from the Govern- 
ment, is taking 3 years from the breaking of ground to operation. 

However, under the private power demonstration program, the tax- 
payer would be required to pay relatively little of the costs of the un- 
economic plants. On the other hand, under the terms of S. 2725, the 
taxpayer would bear the brunt of the cost of the construction of the 
plants, some of which likewise would be uneconomical and obsolete by 
the time of their completion. 

In addition to the financial considerations involved in connection 
with S. 2725, there is also the important factor of the scientific, tech- 
nological, and engineering talent which would be necessary to put such 
a program into operation. The scientists, technicians, and engineers 
trained in the field of nuclear energy are today all engaged in working 
in the field; none of these persons are looking for employment these 
days, at least to my knowledge. 

Therefore, enactment of S. 2725 would most certainly result in a 
diversion of this talent from the more comprehensive industrial and 
scientific programs currently underway and this diversion would ap- 
pear to be unnecessary and wasteful. The United States can less afford 
to waste its scientific and technological manpower than almost any 
other of our resources. 

A final point—and a most important and fundamental one, in my 
opinion—concerns the development of sources of electric power by 
private competitive enterprise or by the Federal Government. 

We believe that the Government’s responsibilities should not include 
competition with its own citizens. The NAM board of directors has 
approved a policy which states, in part, as follows: 

We believe that the production and distribution of electric energy to the gen- 
eral public is in no sense a responsibility of the Federal Government. We further 
believe that developments by investor-owned electric companies are in keeping 


with the principles of the private-enterprise system as opposed to Federal coa- 
trols which inevitably follow the nationalization of energy resources. 


The reactors envisaged under S. 2725 would be public property and 
the power generated from them, public power. Aside from the inherent 
disadvantages of Federal intervention in the field of power genera- 
tion and distribution, I think it is a generally accepted fact that the 
United States does not, at present, need these additional nuclear power 
generation facilities, although there may be a growing need for 
new 

Senator Jackson. Your statement as given in the printed text is 
completely false, because there is an obvious need for additional power 
facilities. The need for power in the United States is doubling every 
10 years, Mr. Kelley; I am sure you are aware of that, 
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I am glad you put nuclear power in there because the statement as 
civen to the press, of course, is at complete variance of the position of 
the private utilities and the National Association of Manufacturers. 

Mr. Ketiey. And with my personal position, Mr. Chairman. I dis- 
covered this in rereading the original draft of the statement. 

I am certainly aware of the growing snowballing need for new 
installed capacity. 

Senator Jackson. It has been doubling every 10 years and less than 
10 years in the early stages of it. 

Mr. Kewiey. I am merely stating my reservations that our imme- 
diate need is for this new power as nuclear power. I feel that by wait- 
ing for further development, the completion of some of our technical 
studies now underway, that we will come to new designs that will 
prove truly economical. 

In conclusion, therefore, we recommend a continuation of indus- 
try’s proposed program. Industry has proposed construction of nine 
different prototype power reactors. Those types were determined after 
consideration of the large number of possible designs; these designs 
are considered the ones most likely to succeed by persons trained in 
the field, and the ones most likely to lead to a technological advance 
in the power reactor art. 

This art is a changing one and needs technological research and de- 
velopment before it can be considered satisfactory for large-scale ex- 
ploitation. Construction permits for three power reactors have been 
issued : 

(1) Consolidated Edison Co. for a 150,000-kilowatt reactor to 
be in operation in 1960; 

(2) Commonwealth Edison Co. for a 180,000-kilowatt reactor 
to be in operation in 1960; and 

(3) General Electric Co. for a prototype reactor to be in opera- 
tion in 1957 or 1958. 

Other groups will begin work just as soon as AEC construction 
permits are issued. This entire program represents solid demonstra- 
tion by private enterprise of its willingness to proceed as rapidly as 
appears technologically sound. 

We urge that S. 2725 not be favorably reported in its present form 
by the Joint Committee on Atomic Energy. 

Thank you, Mr. Chairman. 

Senator Jackson. Do you feel, Mr. Kelley, that the private com- 
panies will be able to reach that goal ? 

Mr. Ketury. Yes, sir. I have no reservations about the ability of 
private companies to design and construct these reactors, but as I men- 
tioned in my prepared statement, I feel that to go beyond this at this 
time may be an extreme burden on the private companies insofar as 
their technical staffs are concerned. 

Senator Jackson. However, is it not a fact that the state of the art 
at the present time is such that unless there is a subsidy by the Govern- 
ment either direct or indirect, you cannot produce competitive eco- 
nomically feasible power at this time ? 

Mr. Ketrey. That does seem to be the result of most of the studies 
that have been made to date. 

Senator Jackson. So that the head of any private utility is going 
to be confronted with that fact in trying to sell his stockholders on the 
idea of going into the power business in an area where the costs are 
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going to be well out of line with either the use of hydro power or con- 
ventional fuels; isn’t that a fact ? 

Mr. Keuiey. For the immediate future, that certainly seems to be 
the fact. 

Senator Jackson. At least as far as we can foresee at the present 
time, unless the art is improved or unless there is the accomplishment 
of controlled thermonuclear energy ¢ 

Mr. Ketiry. That is certainly correct, sir. 

Senator Jackson. So what we are really talking about is, it does 
seem to me, whether we are going to subsidize private industry in this 
field or if we are going to have Government participate in that subsidy 
along with private industry. 

The Gore proposal does not preclude private industry at all. It 
merely suggests that these various types of reactors be developmental 
in nature rather than an attempt to get into the nuclear power busi- 
ness; isn’t that true? 

It is to aid private enterprise, as I understand it. I read your quo- 
tation up there. I agree with it completely. On top of page 3 you 
quote from the report, I believe, on the bill. 

Mr. Kerry. Yes, sir. 

Senator Jackson. You say in the last line: 

In particular, we do not believe that any developmental program carried out 
solely under governmental auspices, no matter how efficient it may be, can substi- 
tute for the cost-cutting and other incentives of free competitive enterprise. 

What is there in the Gore bill that is inconsistent with that state- 
ment ¢ 

Mr. Ketiry. My position is that to force the design and construction 
of additional nuclear plants at this time can only result in the dupli- 
cation of designs that are now being planned. 

Senator Jackson. I don’t think that follows at all. The record of 
the hearings, Mr. Kelley, indicate that at the present time the Com- 
mission has no control nor would they attempt to exercise control over 
the proposals as to a type of reactor submitted by a private company. 

If it is left entirely at the present time to private companies to do the 
job exclusively, then the variety that you refer to, variety of develop- 
ments, will not necessarily take place. Isn’t that a fact? 

Mr. Ketxey. Sir, there are nine different designs being proposed 
today. Those designs are believed by many technically competent 
people to be—— 

Senator Jackson. Did you hear Dr. Zinn’s testimony yesterday ? 

Mr. Ketter. No, sir: I did not. 

Senator Jackson. Who is highly qualified, you will agree. 

Mr. Ketuey. I agree that Dr. Zinn is an eminent man in this field. 

Senator Jackson. He indicated that so far all of the proposals that 
have been submitted by the private companies follow one particular 
design, I believe. 

Senator Gore. Pattern. 

Senator Jackson. One pattern. The variety that you refer to 
doesn’t seem to be coming forward, according to Dr. Zinn. I believe 
that is the testimony. 

I think his testimony was that they tend to concentrate on water 
reactors. Of course, Senator Gore can speak for himself on this, but 
Senator Gore’s proposal is to aid private industry to get the variety 
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that we need of approaches so that we can come up with the most feasi- 
ble type of reactor and get low-cost power. 

That is what we are all working for and we want to get there as fast 
as possible and the only way, Mr. Kelley, that you are going to get 
there is to get some push behind this program. Otherwise, we will 
never get there. 

Mr. Ketiey. Mr. Chairman, my information is that the industrial 
prepeeaa represent nine different types of reactors, sir. The pressur- 
ized water—the Duquesne job—a direct boiling water reactor is being 
proposed by General Electric. 

Senator Jackson. That is the small plant out in the bay area? 

Mr. Keiiry. Yes, sir, the west coast. It is a prototype or demon- 
stration reactor. The sodium-graphite reactor is being proposed. 
There is also being proposed a fast breeder reactor. There is an or- 
ganic moderated reactor being proposed. There is an aqueous homog- 
enous reactor being proposed, and there are gas-cooled and sodium- 
cooled heavy water moderated reactors being proposed, and it was on 
this basis that I felt, and still feel, that if these reactors are completed 
we will have built the variety of designs that is desirable from a re- 
search and development point of view, and that therefore-—— 

Senator Jackson. In other words, you want to explore every pos- 
sible approach and through the process of trial and error we come 
up with the best program in the end. That is just good sound science, 
isn’t it? 

Mr. Ketter. That is good, sound science and it is my feeling that 
that is exactly what we are now doing under the industrial program, 
and that to superimpose on this a more or less arbitrary directive 
that we construct six others, would not add greatly to our technological 
knowledge and really advance the science. 

Senator Jackson. My understanding is at that point that Senator 
Gore’s proposal would be to go beyond whatever the private com- 
panies are doing and get into areas that they are not in. 

One of the problems now, Mr. Kelley, is that. according to the testi- 
mony we have in the record to date, the Commission gets the proposal 
from the private company. They don’t even suggest what type of 
reactor that should be. There is no overall coordination, and they 
have to accept what they propose. 

At least that is the policy they are following. I don’t think they 
have to, but they are doing it. 

Mr. Ketiry. Actually, I believe the Commission staff has encour- 
aged the submission of proposals for different types of reactors, rather 
than to have several construction proposals for the same type. They 
have certainly encouraged this in their various statements on the sub- 
ject and in conversations with them. 

As to whether 9 different types represent all of the best ones, I think 
perhaps Dr. Zinn could add something on this much more competently 
than I can, but we all know that there are almost innumerable combi- 
nations of things to create a reactor design, and after considerahle 
review by some very competent people, it was decided that these 9 
represent about the maximum number that should be pushed on a large 
scale at this time, until there is additional information on the perform- 
ance of materials, on many other features of designs involved in some 
of those conceptions that are not represented here in the industrial 
program. 7 
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Senator Jackson. Mr. Kelley, turning to page 5, I don’t quite follow 
your reasoning in the second paragraph. You state that the Gore 
proposal will result in the waste of scientists, technicians, and engi- 
neers. I take it, then, that the logical conclusion of that is that if you 
expand this nuclear power effort, you are going to require more scien- 
tists which, therefore, will be wasteful. 

Mr. Keuiey. No, sir. I certainly didn’t mean to give that impres- 
sion. 

Senator Jackson. What other conclusion could you come to? 

Mr. Ketter. May I amplify my statement a little bit, because as 
you realize, as president of a design firm, I must have rather strong 
convictions on this point or I would be here to encourage Senator Gore 
to create more business for me, but I sincerely believe that the present 
group of people competent in this field are now fully occupied, and 
that so long as they are engaged in a useful design and development 
program, they should stay on that until it is completed and we will 
train additional people as fast as we can. ' 

Senator Jackson. Are you saying that we should not expand our 
effort in this field because there is a limit on the number of scientists 
that are available? 

Mr. Ketiry. That is not the end result of my feeling. My feeling is 
that as of today, we are woefully short of trained people. 

Senator Jackson. That, of course, is agreed by everyone. There is 
no dispute about that. 

Mr. Ketiey. All right, sir. I would like to see the people now 
engaged in the industrial program stay on the industrial program. 

Senator Jackson. Would you want them to stay on the industrial 
program if there was something more vital to the national security 
coming up ¢ 

Mr. Kerry. If this becomes a matter of national policy, I am a 
good soldier; I would fall in line with the rest. But at the moment | 
oppose the idea because I don’t think it would add enough to our 
knowledge to warrant the diversion of the trained people at this time. 

Senator Jackson. Senator Gore. 

Senator Gore. Mr. Kelley, I will make my exchange with you brief. 
The distinguished Senator from Oregon is here ready to testify. 

I would like to point out to you, in response to the statement you 
have just made, that the DuPont Co. was the constructing contractor 
for the biggest single undertaking, the Savannah plant. 

Mr. Ketxiey. I am familiar with that, sir ; yes, sir. 

Senator Gort. The DuPont Co. has not submitted a proposal. The 
technology, the know-how, and the staff of the DuPont Co. is not 
being utilized in furthering the art of atomic power. Neither is the 
particular design used in the Savannah plant about which Dr. Zinn 
testified offers great promise, being exploited. 

I only point this out to you as an illustration. On page 3 of your 
testimony you say: 

The Geneva Conference on Peaceful Uses of Atomic Energy in August 1955 in- 
dicated that the United States has leadership in the development of nuclear tech- 
nology. However, the question has been raised as to whether or not we are 
maintaining this leadership. 

I only ask you who has raised that question ? ; 

Mr. Ketxixy. The implication, sir, as I read the bill, would indicate 
that it is because of this risk of losing a kind of leadership that we 
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shook immediately embark on this program as a matter of national 
poucy, 

Senator Gore. The reason I ask ve that question, Mr. Kelley, is 
that in the testimony yesterday, and in public statements, technology, 
neta and construction of atomic powerplants are all 
grou r. 

I have not raised any question about the leadership of the United 
States in technology in this field. The question I have raised—and I 
reapers tulle. sevenis as a very valid question, and I believe it poses a 
vital issue before the country—is that we are losing the race for the 
development of industrial atomic power, not in technology. 

However, there is the possibility that in losing the race for actual 
development of large-scale reactors, we may lose the lead in tech- 
nology in the field fanaa as has been stated by the Atomic Energy 
Commission and all the authorities in the field, there is no substitute 
for experience. That is all I care tosay for the moment. 

Mr. Keutry. Sir, it is my feeling that although we might lose lead- 
ership in the sense of the number of installed. kilowatts of nuclear 
power, we would not lose our leadership in general technology. 

Senator Jackson. You made reference to the Shippingport reactor. 

Mr. Ketiey. Yes, sir. 

Senator Jackson. Do you object to that pattern? You are familiar 
with the arrangements? 

Mr. Ketter. You mean the division of cost between the AEC and 
the power company ? 

Senator Jackson. Under that proposal the Government is paying 
for and is directing the reactor construction, and private enterprise is 
building the facilities, the power-generating facilities, and so on, and 
will operate the reactor. 

You made reference to it and the Government is in there pretty big, 
isn’t it? 

Mr. Ketixy. The Government is there in large part; there is no 
question of that. However, the other proposals for large power in- 
stallations do not call for the same proportion of subsidy on the part 
of the Government and I personally prefer the one that has the Gov- 
erment in a reviewing position rather than as an active participant 
in the project. 

Senator Jackson. Of course, there are still a lot of ifs in this 
thing. As I understand, the companies want certain tax writeoffs, 
they want their insurance, they want relief from the Holding Com- 
pany Act, and several other proposals that are contingent upon their 
going forward, isn’t that correct, Mr. Kelley? 

Mr. Ketey. Yes, sir. 

Senator Jackson. Don’t you think that in all fairness—I think we 
are all trying to work for the same objective—that private industry 
has a isenateitiand stake in this? We want private enterprise to partic- 
ipate to the maximum. We are not trying to put the Govucunent in 
the nuclear power business. 

We are trying to aid private enterprise. All of our great atomic 
energy installations have been operated by the biggest companies in 
America, Du Pont, General Electric, Union Carbide and A. T. & T., 
for example. 


78727T—56——_9 
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Well, they handle the telephone end of it, I guess, but outside of 
that, none of the big companies have been neglected. That is right, 
they do run Sandia; that is, a subsidiary of A. T. & T.—Western 
Electric. 

I think that was a sound approach, because the great scientific res- 
ervoir of knowledge that is in private industry is the bulwark of tech- 
nological progress in this country and we want to marshall all of that 
talent and know-how and use it to the maximum. 

Don’t you think that it would be good to get Government in here 
to point of needling private enterprise and to push them along is a 
good yardstick of progress ? 

Mr. Keuiry. Sir, you perhaps remember that I was also a part of 
the Manhattan project, so that T have had some experience at needling, 
but in this case I feel that the normal incentives of business will lead 
to the investment of private capital when it is technologically desir- 
able to do so. 

Senator Jackson. That is the point, but now it is not economically 
feasible without a substantial Government subsidy, so you are not 
talking about straight private enterprise, because it requires a sub- 
sidy—lI don’t care what you call it—until the art has reached the point 
where we can produce economically feasible power; isn’t that right? 

Mr. Kertiey. Some of the proposals call for no open subsidy at this 
time, Mr. Chairman. 

Senator Jackson. Now wait a minute. Let’s be honest about this. 
I don’t think the Government can do it any cheaper. I don’t think 
private enterprise can do it any cheaper. I think we are up against 
a cost situation. 

You certainly wouldn’t want to convey the impression that no sub- 
sidy is required direct or indirect in order to carry out the proposals 
submitted by the private companies, would you, Mr. Kelley ? 

Mr. Keuuiry. I would still prefer, sir, that we let this development 
take its natural course, rather than to prod it with the construction 
of six additional powerplants with public funds. 

You can’t beat people over the head and tell them to produce inven- 
tions on a schedule, although pressure certainly helps in this. 

Senator Jackson. However, it is going to take a Government sub- 
sidy to get this program rolling; isn’t that right? 

Mr. Ketxiry. I don’t believe so, Mr. Chairman. I think the pro- 
gram is rolling now and that it will continue to roll with private money. 

Senator Jackson. There is a Government subsidy involved in the 
Shippingport operation, isn’t there? 

Mr. Ketter. That one I grant. 

Senator Jackson. And you are suggesting that fast write-offs and 
a few other things, insurance subsidy, large subsidies, are really not 
subsidy at all? 

Mr. Ketiey. Most of our industrial growth in this country, I re- 
member, has been helped from time to time by the Government and I 
think perhaps the Government has helped enough. 

Senator Jackson. I just want to find out whether you are going to 
oppose private enterprise here. I think that the subsidization is a 
good thing. Iam not against it. It is necessary, but let’s be intellectu- 
ally honest about it. Let’s not try to tell the public that they are not 
going to be subsidized. That is my only point. 

Mr. Ketiry. No comment. 
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Senator Jackson. You have no comment? And you are represent- 
ing the National Association of Manufacturers ? 

Mr. Ketiey. We could go on forever like this, Mr. Chairman, be- 
cause it is my position that the Government is not required in this 
additional development right at this time, except for those things that 
have to do with radiation hazards. This subject is something that your 
committee has spent a great deal of time on. 

Senator Jackson. We don’t want to take up a lot of time, but I 
think the record contradicts what you are saying if you are saying they 
don’t need a subsidy. I think if they get you outside in the hall here, 
they may not be very happy with you, because we will have to read 
your testimony back when they want an amendment to the law. 

I am not against this help. I want private enterprise to roll. But 
I always believe in trying to be honest with the American people on 
these things and not try to kid them along that this is not getting—I 
mean, that it is outside of the field of Government assistance. 

I think progress under the Government or the progress that we made 
to date has played a very vital role in preserving private enterprise, 
and pushing it along. Otherwise, the private enterprise system itself 
could be destroyed. Some of us want to be sure that it is preserved 
and protected. 

I think there is just an honest difference of opinion as to the means 
of achieving that objective. 

Do you have any further questions? 

Senator Gore. No. 

Senator Jackson. Thank you very much, Mr. Kelley. 

Mr. Ketiey. Thank you, Mr. Chairman. 

Senator Jackson. Senator Morse ? 


Senator Morse, we welcome you this morning. We are very pleased 
to have your views on this subject. 


STATEMENT OF HON. WAYNE MORSE, A UNITED STATES SENATOR 
FROM THE STATE OF OREGON 


Senator Morse. Mr. Chairman and Senator Gore, first I want to 
apologize for not being available at the beginning of the hearing this 
morning, but I was in a long-distance conference discussion. I thank 
the committee for permitting this delay and permitting me to testify 
at this time. 

Mr. Chairman and Senator Gore, the people of the country have 
every right to hold Congress responsible for the delay in getting our 
atomic- -power program started. 

Now, nearly 2 years after the Atomic Energy Act of 1954 became 
law, the richest country in the world, the country which opened the 
way to atomic fission as a vast new energy resource, still appears un- 
able to get its atomic- -power program off the ground. That is my 
answer to Mr. Strauss’ testimony of yesterday, Mr. Chairman. I 
don’t know who Mr. Strauss thinks he is kidding, but he is not kidding 
those who know the facts, and one only has to look at the testimony 
already in this record and the material submitted to this record by 
such a reputable scientist as Dr. Zinn, to know that we are far behind 
in our atomic-energy program. 
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MONOPOLY OUTLOOK OF CORPORATIONS DELAYS ATOMIC-POWER PROGRESS 


It is my conviction, after a study of the records and reports pub- 
lished by the Joint Committee on Atomic Energy, including the exten- 
sive hearings you have held, that it is the outlook of monopolistic 
private enterprise that is holding us back. 

The huge industrial aggregations, whose control is extended 
throughout our private enterprise system through financial affiliations, 
subcontracts, and other interrelationships, have evinced little interest 
in advancing atomic power technology to the point where it will offer 
the people cheaper electricity. 

Their proposed atomic power undertakings are designed merely to 
occupy the field so that there will be less force to the argument that the 
people, through the Federal Government, should proceed to develop 
their own atomic resource. 

May I say, by way of deviation from my prepared statement, that 
there is somewhat analogous situation here with the rubber situation 
at the time of World War II. Had we waited for the rubber in- 
dustry to do the job, the job wouldn’t have been done, but the coopera- 
tion of the Government with the rubber industry produced the great 
synthetic-rubber program which was so instrumental in helping win 
the war, and we did the job through the Government and the in- 
dustry. 

The Senator from Oregon this morning is suggesting that we do 
this phase of the atomic-energy job through the Government and 


industry, and that we face up to the fact that if we are going to wait 
for industry to do it alone, the American people are going to pay a 
terrific economic price and they are going to run the danger of paying 


a disastrous security price. 

Senator Gore. Mr. Chairman, may I ask a question ¢ 

Senator Jackson. Certainly. 

Senator Gore. Does the Senator not think it would be important, 
as it was important in the development of the synthetic rubber in- 
dustry, for the Government itself teas of the involvement of na- 
tional interest to maintain the power of direction and emphasis as 
to what processes should be developed, rather than, as is the case 
with the present program, to give both the power of initiation and 
veto to the particular private concerns who may submit a proposal? 

Senator Morse. It is the position of the Senator from Oregon that 
the welfare of the people of this country demand that kind of pro- 
tection from their Government. This Government has no right, in 
my judgment, to turn this program over to private enterprise at this 
point of its development. 

From the standpoint of the security of the American people, I want 
to say that in my opinion the testimony of the witness that preceded 
me on this matter is just plain shocking and fails to recognize the 
primary obligation of this Government to protect the interests of the 
people in this whole nuclear development, because the development 
of nuclear power in this country in the last analysis is a great resource 
of this country and, like all great resources, belongs to the people. 
Each generation should function as a trustee of that resource for the 
benefit of future generations, and there is nothing incompatible with 
that statement and private enterprise, because private enterprise also 
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happens to be one of the trustees of the great resources so essential 
to Esaenting the general welfare of our people. 

en I am testifying here this morning on this problem, I want 
to emphasize that I am talking about a matter that is of vital con- 
cern to the whole economic future of the American people. The Gov- 
ernment has a great sacred trust in regard to the development of the 


program. 

The Senator from Tennessee and the Senator from Washington know 
the fight that we put up in 1954 on this matter, and I will have some- 
thing to say about it later on in this statement, but let me emphasize 
at the very introduction of my remarks, if we hadn’t made that fight 
in 1954, if we hadn’t stopped that steamroller on the floor of the Sen- 
ate in 1954 when the plan was to get a vote the very afternoon that 
the atomic energy bill came to the floor of the Senate without an 
amendment added to it, the people would have lost a great heritage 
in this whole nuclear program, a program which in the last analysis 
belongs to them, so what we are talking about here this morning is 
but a continuation of that fight of 1954. 

We didn’t finish the job then, and the two Senators before me know 
why we didn’t finish the job then. We warned that we hadn’t quit 
fighting, and we have another great fight ahead of us now, and here 
it is. I am for meeting it head on and I am for meeting it by coming 
to the assistance of private enterprise and at the same time protect- 
ing the people’s rights in this program, not turning this program over 
to the exploitation of private enterprise under the direct and indirect 
subsidies that they are proposing, about which I shall have something 
to say in a moment, and about which Senator Jackson has already 
cross-examined the previous witness. 

The American people need to wake up to the fact that the greatest 
subsidies in America are the subsidies that are going to monopolies, 
and of course we also need to recognize that a monopoly is not a private 
enterprise. 

I am always amused at these spokesmen for monopoly who like to 
speak about private enterprise as though they represent private enter- 
prise, and of course they don’t. They represent a form of economic 
totalitarianism, because in their little field of control that is what a 
monopoly is. It is an economic totalitarian instrumentality, and there 
is no competition in it, and nothing by way of private enterprise 
characterizing it. 

To go back to my statement, these great corporations are chiefly 
responsible for the argument that the United States is so well endowed 
with conventional fuels that there is no rush about achieving econom- 
ically feasible atomic power. And it is this kind of thinking that 
would put off by a quarter of a century the time when atomic power 
will be generally competitive with our power generated from con- 
ventional fuels. 

The record shows that this take-it-easy attitude on the part of the 
corporations is not the only explanation for their failure to make the 
progress which they originally urged as the reason for turning the 
development of atomic power over to private enterprise. 
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PRIVATE COMPANIES CONDITION THEIR READINESS TO GO FORWARD 


They are, in fact, openly insisting on certain concessions on the 
part of the Government as the price of going ahead. Two of these 
concessions are stated in the testimony of Walker L. Cisler, president 
of the Detroit Edison Co., Power Reactor Development Co., and 
Atomic Power Development Associates, Inc., as follows: 


1. That neither the licensee corporation nor any member thereof or contributor 


thereto will become subject to the Public Utility Holding Company Act by reason 
of participation in this project. 


2. That contributions of the members of the licensee corporation will qualify 
as deductible for Federal income tax purposes. 


This is from the Joint Committee on Atomic Energy hearings Feb- 
ruary 7 to 23, 1956, page 248. 

Is that a subsidy, gentlemen of the committee? Why, it is a clear 
handout. It is a recognition that these monopolies need this kind of a 


Government subsidy to do their phase of the job. 
Subsequently, in the same testimony, Cisler said : 


The progress of Power Reactor Development Co. has been retarded by the 
status of the company and its prospective members under both the Public 
Utility Holding Company Act and the income tax laws. 


Further on in his testimony we learn that insurance is another 
hurdle which private enterprise feels must be surmounted before the 
corporations can move forward. 

Previously, Willis Gale, chairman of the Commonwealth Edison 
Company of Chicago, had testified on behalf of the Nuclear Power 
Group, Inc., concerning their proposal to build “the largest all-nuclear 
powerplant yet scheduled.” But he had stated : 


Our proposal to the Commission and our contract with General Electric Co. 
are conditioned upon the satisfactory solution of the insurance problem, at a 
reasonable cost, before the end of 1957. 


That is on page 239 of the hearings. In other words, he clearly indi- 
cates that he wants the Government to assume part of the burden of 
the insurance cost. 

Gentlemen, it spells out the word “subsidy.” I don’t care what let- 
ters of the alphabet you use for the definition. 

Gale made.it perfectly clear that their idea was “for the catastrophe 
risk to be assumed by the Federal Government.”. He continued, on 
page 241: 

The development of competitive nuclear power is in the interest of all the 


people. Why not have the risk shared by all the people through Federal Gov- 
ernment? 


I am testifying here this morning, Mr. Chairman and members of 
the committee, in behalf of a cooperative joint program between the 
people and private industry, whereby the people’s rights in a nuclear 
program are going to be pee too. 


Now, Mr. Chairman, I have brought up the fact that private enter- 
prise is asking these concessions, and others which I have not taken 
the time to enumerate, as the price of getting on with atomic power de- 
velopment, for several reasons. 

In the first place, I suggest that in this field private enterprise is no 
longer behaving like the private enterprise that built America’s great 
industrial power. Among other things, it is collectively working to 
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shove the risk off on the people, although it will ultimately insist 
before State and Federal commissions that it is entitled to returns on 
its common stock based on the theory that it represents risk capital. 

But, in the second place, I want to call attention of the insistence of 
private enterprise that it get its freedom from regulation and its sub- 
sidies as a fundamenal indication that we cannot get the prompt devel- 
opment of atomic power which the country needs if we depend solely 
on private enterprise. 


FAILURE TO ACCEPT SENATE AMENDMENT HOLDS BACK PROGRESS 


Some of us made quite a fight in the Senate in 1954 for a new atomic 
energy law which would permit a dual development of this great new 
energy resource—a Federal program and a non-Federal program, sup- 
plementing and competing with each other. 

I think those of us who made that fight can justifiably point to fail- 
ure of the act to include provision for a federally owned and operated 
atomic power program as one cause of the present threat to United 
States leadership in this field. 

You will recall that the Senate amended the original Cole-Hicken- 
looper bill to add a section 45, providing for such a Federal program, 
paralleling and supplementing non-Federal development under the 
licensing provisions. 

A similar amendment was defeated in the House and the conferees 
agreed to elimination of section 45 of the Senate bill. But the con- 
ferees made certain compensating changes in other sections which the 
report of the House conferees contended would enable the Atomic En- 
ergy Commission itself, with congressional authorization, to construct 
large demonstration atomic powerplants. 

I am here to support S. 2725, known as the Gore bill, because it 
would implement the language of the Atomic Energy Act of 1954 
to authorize the Atomic Energy Commission to break the present 
logjam and get the country’s atomic power program started. 

Senator Gorr. It would not only authorize, but of even more im- 
portance, direct. 

Senator Morse. Yes. 

Senator Gorn. Because it is plain that no matter what the authority 
is, unless there is direction, this program is not going to move. 

Senator Morse. I accept that addition to my statement and it is a 
very important one. 


CONGRESS SHOULD ENACT GORE BILL AND AMEND 1954 ACT 


But I would go further. For this committee, in calling these hear- 
ings, has expressed a desire for proposals for accelerating the civilian 
reactor program in this country. My recommendations, which I 
shall support in greater detail, are threefold : 

1. Prompt enactment of S. 2725, which provides for Government 
construction of: six large-scale demonstration atomic powerplants 
in addition to private construction presently contemplated. 

2. Inclusion among these six regional Federal demonstration atomic 
powerplants of a 300,000 to 350,000 kilowatt capacity, multipurpose 
reconstruction of the Hanford, Wash., plutonium plant. The recently 
passed AEC authorization bill includes substantial funds for 
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modernization of the Hanford Works. It seems the height of im- 
providence to appropriate millions of dollars for modernization and 
improvement of this great plant without doing the full job of mod- 
ernization to include power facilities. 

A plant of this size could satisfy all of the power requirements of 
the Hanford Works, which presently drains off a substantial block 
of power from the Federal power system in the Columbia River 
Basin. Indeed, power facilities at Hanford could not only supply 
the Hanford Works but contribute about an equal amount to the sys- 
tem it now taps. I suggest that this is a reverse Dixon-Yates in 
which AEC power requirements would be met by atomic power. 

Such additional power would be of special importance to the re- 
gion because it would be firm, year-around power. As the chairman 
and other members know, there is the ever present threat in my re- 
gion of seasonal power shortages when river flow is low. That threat 
will continue until upstream water storage is a reality at sites like 
Hells Canyon and Libby. 

The advantage of developing power facilities at existing AEC 
installations is clear. They are going concerns with equipment and 
trained and cleared personnel. The establishment of new plants 
without using existing facilities first would mean wasteful duplica- 
tion and loss of time. 

3. Amendment of the Atomic Energy Act of 1954 to include a new 
section 45, substantially as originally passed by the Senate, providing 
the basis for a Federal atomic-power yardstick program. That yard- 
stick would be not only for design, efficiency, and rates, but in ad- 
dition, it would do what the public-power yardstick has done for con- 
ventional power—spur private companies into doing their public- 
service job. 

A great deal has been said about the importance of accelerating 
this country’s atomic-power program as a means to retaining our 
world leadership in this field of technological revolution. This seems 
to be a matter of great importance. Recent statements of the chair- 
man of the joint committee, Senator Anderson of New Mexico, and 
other members of the committee, make it clear that this is very much 
in their minds. Furthermore, I expect it will be emphasized by other 
witnesses. 

This cannot be stressed too much. Atomic energy for peaceful pur- 
poses may well decide whether the free way of life is to prevail over 
totalitarianism in the world. 


IMPORTANCE OF FEDERAL PROGRAM TO DOMESTIC ECONOMY 


Prompt development of atomic power is vital to the strength and 
progress of our domestic economy and the welfare of our homes, our 
farms, and the members of our tremendous army of industrial work- 
ers. 

In terms of the great interest of all our people in abundance of 
low-cost electric power, we cannot afford to leave control of the de- 
velopment of atomic power to private enterprise which tells the people 
on every occasion that America is so well endowed with conventional 
fuels that it has no urgent need for progress in this field. 
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Actually, this sterile point of view does not reflect the kind of pri- 
vate enterprise which has built this country to its present preeminence. 
It reflects the monopolistic view which, as I have already said in my 
testimony, really is not private enterprise, 


OUR OBJECTIVE IS CHEAPER ELECTRICITY 


It would be a splendid thing for the country if Chairman Strauss of 
the Atomic Energy Commission would act on his better impulses, 
rather than his view that we are doing just fine as things are. In his 
address of November 9, 1955, before the Case Institute in Cleveland, 
Ohio, Mr. Strauss made this very important statement: 


We need atomic power, not to supplant the conventional sources of electricity, 
but to supplement them, and thus keep up with our steadily mounting demand 
for electrical energy which has been doubling about every 10 years. We cannot 
afford to delay until the crisis is upon us. 


The challenge is one not merely of finding the means of producing electrical 
power from atomic energy which will equal the cost of conventionally generated 
power. We must seek further te reduce those costs. 

If we could cut just one mill from today’s average cost of producing a kilo- 
watt-hour of electricity, it would mean a saving of about $450 million a year to 
the national economy. In 1965, it might mean a saving of $1 billion or more 
(p. 45, hearings, 1956). 

According to the latest estimates of the tremendous upward thrust 
of our country’s use of electricity, a 1-mill saving in today’s average 
cost of producing a kilowatt-hour of electricity would mean a saving 
of $1.5 billion in the country’s 1965 electric bill. 


LOW-COST ELECTRICITY MEANS INDUSTRIES AND JOBS 


Let me be very concrete about what this means in terms of indus- 
tries and jobs, because the industries and jobs which low-cost can make 
available are very important to the region which I represent. 

The February 28, 1956, issue of the Wall Street Journal contained 
a full-page advertisement of the Genera] Electric Co. entitled “As 
Genekat Electric Sees It.” Among other evidences of the future of 
electricity, the ad shows the picture of a modern industrial worker 
operating the control board of some complicated machine. Under this 
picture is the inscription: 

Electricity will work harder in industry. By 1965, the average manufacturing 
worker can have at his command electricity equal to the energy of 500 strong 
men—34,000 kilowatt-hours a year. By extending the productive arm of work- 
ing men and women, electric power makes possible jobs requiring skill and 
judgment—creates new industries, more employment opportunities. 

Now, the possible 1-mill saving in the cost of electricity which 
Chairman Strauss is talking about would, by 1965, mean a saving of 
$34 per year for every man and woman on the country’s industrial 
production line. 

And in terms of future Saag of residential and rural use of 
electricity, that little 1-mill per kilowatt-honr would mean savings 
of $20 to $30 a year in the electric bills of our households and farms. 

I point this out because there is good substantial evidence to count- 
eract all the pessimistic talk which has become fashionable to dull 
the people’s expectancy of the early arrival of feasible atomic power. 
In other words, 1- and even 2-mill savings in the cost of producing 
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a kilowatt-hour of electricity are possibilities of the very near future 
in many regions if we undertake a vigorous Federal program of atomic- 
power development. 

Let there be no misunderstanding about what I am saying. I am 
not urging an all-Federal program. But I am urging an all-out Fed- 
eral program—with the certainty that if construction of large Federal 
atomic powerplants is launched the private power companies will 
quickly discover that they, too, can build economical atomic power- 
plants. The private power companies will also discover that they can 
do this without concessions in the way of statutory exemption from 
Federal regulation or subsidies which, in fact, would transfer all the 
risk to the taxpayers. 


COMPANIES WANT PEOPLE TO ASSUME THE RISKS 


Mr. Chairman, you will the statement I quoted from Com- 
monwealth Edison’s Chairm le when he was urging Federal as- 
sumption of responsibility for catastrophe insurance. ‘To quote him 
again, he told this committee in February : 

The development of competitive nuclear power is in the interest of all the 


people. Why not have the risk shared by all the people through the Federal 
Government? 


The fact is, of course, that to date the people through the Federal 
Government have assumed all of the risk for the development of this 
new energy resource. Everything indicates that further progress to- 
ward prompt development of low-cost atomic power will depend on 
the people continuing to take the major risk. 

There seems no sound reason why they should not take this risk 
directly through Federal construction of a number of large demon- 
stration atomic powerplants and get the prompt development they 
are entitled to. 

Spokesmen for the Atomic Energy Commission have frankly stated 
that solution of the remaining problems in the development of low- 
cost atomic power requires the construction of a number of large plants. 

What this means is that the necessary funds must be available to 
back orders which will put the wide range of chemical, metallurgical, 
and equipment companies, ready to experiment in this field, to work. 
So far the firm orders have not been forthcoming from the private 
power company consortiums. They are held up until all the company 
conditions are met. 

Federal acts amended to exempt the participants from the Holding 
Company Act, Federal provision for catastrophe insurance, Atomic 
Energy Commission agreement on other forms of Federal subsidy, 
deductibility of expenditures for Federal tax purposes, et cetera. 

The quickest way to clear all these obstacles which are holding back 
progress is for Congress to authorize the Atomic Energy Commission 
to go ahead. Already the people have put $14 billion into all phases 
of atomic development. Provision for six Federal atomic powerplants 
with a combined capacity of 1,500,000 kilowatts, located in regions 
which need low-cost power, would involve the investment of possibly 
less than half a billion dollars more, largely reimbursable to the Gov- 
ernment through sale of the 12 billion kilowatt-hours per year which 
the plants would produce. 
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PEOPLE HAVE RIGHT TO EARLY LOW-COST ATOMIC POWER 


Now, what have the people of the country to expect from such a 
program? I have already given a partial answer in connection with 
my proposal for a study by the Atomic Energy Commission leading 
to quick construction of large atomic power facilities at the Commis- 
sion’s existing Hanford, Wash., plant. 

TI called attention to the progress report of Francis K. McCune, vice 
president and general manager of General Electric Co.’s atomic prod- 
ucts division, dated May 24, 1954, in which he said : 

* * * privately financed atomic plants will compete successfully with conven- 
tional powerplants in 5 to 10 years. 

That means perhaps as early as 1959 and not later than 1964. 

I cited McCune’s comparative power costs for the 300,000 kilowatt 
boiling water thermonuclear station on which he based his conclusions, 
and a station of the same capacity using conventional fuel. The fig- 
ures, based in both instances on private fixed charges, are : 


| Mills per kilowatt-hour 


Boiling 
water Coal plant 
reactor 
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I noted that in 1954, Dr. Lawrence R. Hafstad, then director of the 
Atomic Energy Commission’s Division of Reactor Development, speak- 
ing before the atomic industrial forum, urged private power com- 
panies to get moving on nuclear power, indicating that within 10 years 
economically priced atomic electric energy could be created. 

I also noted the April 1955 statement of Hafstad’s successor, Ken- 
neth Davis, addressing the same group, that a nuclear power station 
built in 10 to 15 years will be as good as the best steam plant con- 
structed today—or at per installed kilowatt costs ranging between 
yo $140. And Davis predicted that costs would go Town even 

irther. 


LATEST GENERAL ELECTRIC CO. FIGURES JUSTIFY OPTIMISM 


I further call attention to an article in the June 13, 1955 issue of 
the Electrical World written by three General Electric Co. engineers, 
describing a dual-cycle, 180,000 kilowatt reactor powerplant. 

The authors showed that the investment per installed kilowatt could 
be reduced to $200 by 1960 and $190 by 1965. They produced a chart 
which forecast that the power cost of a 180,000 kilowatt conventional 
steam plant, with an investment of $150 per installed kilowatt and the 
dual-purpose reactor powerplant at $200 per installed kilowatt would 
be practically identical, at slightly over 6 mills per kilowatt-hour. 

I had the data contained in the GE engineer article in the June 13, 
1955, Electrical World adjusted to reflect the power cost for such a 
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plant, if constructed by the Federal Government at Hanford, with low 
interest rate Federal financing. The adjusted figures showed: 
Item 


Investment per installed kilowatt 
Fixed charges per year 


Fixed charges per kilowatt-hour 
Fuel cost per kilowatt-hour 
Operation and maintenance per kilowatt-hour 


Total cost per kilowatt-hour 
RECENT SYNTHETIC PESSIMISM IS COMPANY STRATEGY 


Now, it will be suggested that more recent estimates by Reactor 
Division Director Davis have been less optimistic and that elaborate 
figures were prepared for the McKinney panel in what was known as 
the Prentice report, projecting economically feasible atomic power 
further into the future, at least in all but the high-fuel-cost areas. 
Much also will be said about what appear to be newly discovered fuel 
elements and other technical problems. 

But a careful study of all the shifting statements suggests that they 
result from a studied attempt to chill the expectations of the people 
until all the conditions have been adjusted to suit the private monop- 
olistic interests which are at present calling the tune. 

The new pessimism, in fact, may be treated as a byproduct of the un- 
readiness of private interests to put up the money necessary to lick the 
technical problems rather than the cause of the private reluctance 
about going ahead to win the atomic power race. 


THE ANSWER TO SYNTHETIC PESSIMISM IS ENACTMENT OF GORE BILL 


The answer to this new pessimism, of course, is to enact S. 2725, the 
Crore bill, and get started with six or more large demonstration pewer- 
plants in the various regions into which the country is divided. 

I have expressed skepticism as to the bona fide nature of this new 
pessimism ia the possible rapidity of progress. To back me up I 
haye the statement of AEC Chairman Strauss, as reported by the No- 
vember 11, 1955, Wall Street Journal, to the effeet that there is “justi- 
fication” in believing that the United States will obtain economical 
electric energy from the atom “possibly sooner than even the most 
optimistic of prognosticators believe.” And we also have Chairman 
Strauss stating the opinion that the more recent forecast of Reactor 
Development Division Davis is too conservative. 

Furthermore, I have the very able supplemental statement with ap- 
pendixes, submitted by Walter P. Reuther, vice president of the 
AFL-CIO, as member of the Panel on the Impact of the Peaceful Uses 
of Atomic Energy, which made its report to the Joint Committee in 
January 1956. Mr. Reuther’s analysis exposes the studied attempt of 
those preparing the nuclear power figures for the panel to support an 
overpessimistic forecast of the future of atomic power in this country. 


OAK RIDGE SCIENTIST PREDICTS ZERO FUEL COSTS-—~4-MILL POWER 


I shall refer briefly to the panel’s conclusions on this subject. But 
first I want to note the fact that Reuther has emphasized the im- 
portance of a report on The Technology and Economics of Nuclear 
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Power, prepared for the panel by Robert A. Charpie of the Oak Ridge 
National Laboratory. 

Charpie, commenting on the principal power report—the Prentice 
Report—estimatés that operation atid maintenance costs for nuclear 


power plants will be 50 percent higher than for conventional steam 
plants, says: 


There is no reason why reactor stations should have any higher operating 


costs after we have obtained some experience with them than do thermal 
stations. 


Charpie says further, speaking of privately financed nuclear power- 
plants: 


The problem of 4-mill power reduced to ore of constructing homogeneous 
breeders at a eapital cost of approximately $200 per kilowatt, or fast breeders 
for approximately $225 to $250 per kilowatt: 

Charpie looks forward to lower fuel costs than the Prentice Report, 
which figures them at 3.0 to 3.8 mills per kilowatt-hour in 1960, 1.6 to 
3.0 mills in 1965, and 1.0 to 1.5 mills by 1980. Charpie says: 

Nueléar reactor stations are more like a hydroelectri¢ station in the long run 
in that they will produce eventually zero-cost fuel. It is clear that if the reactor 
is a breeder which breeds by a sufficiently large margin, the value of the addi- 


tional fuel produced will offset the chemical recyeling costs. Thus the net fuel 
cost is zero. 


WHAT ZERO FUEL COSTS OFFER THE PEOPLE 


Now, let me pause for a word as to what this zero fuel cost would 
mean in terms of possible overall atomic power costs. Modifying the 
Prentice Report estimates for future atomic power costs simply to the 
extent of substituting zero fuel costs, we get the following costs for 
gb 7 and publicly financed atomic powerplants, operated at 85- 
percent load factor: 


Mills pet kflowatt-hour Publicl 
finan 


These figures assume nuclear powerplant costs ranging from $200 
to $240 in 1960 and coming down to ar of $194 to $228 in 1965, 
$176 to $205 in 1970, $155 to $180 in 1975, and $144 to $165 in 1980. 

An increase of 25 percent in such cost estimates to meet the possible 
requirements of breeder reactors would increase the per-kilowatt- 
hour figures for private financing by a maximum of just over 1 mill 
in 1960, sealing down to three-quarters of a mill in 1980. The cor- 
responding increase for eae financing would scale down from about 
six-tenths of a mill per kilowatt-hour in 1960 to four-tenths of a mill 
in 1980. 

In other words, the people can look forward in the near future to 
atomic power at costs about as low as those from good hydroelectric 
developments, if the Federal Government breaks the sit-down strike 
of the private power companies by enacting S. 2725, the Gore bill, and 
investing something like a half a billion dollars which the Govern- 
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ment will earn back in power revenues in large demonstration atomic 
powerplants. 


THE RECENT M’KINNEY PANEL PROMISES EQUALIZATION OF POWER COSTS 
AT LOW LEVELS 


The report of the McKinney Panel—the Panel on the Impact of 
Peaceful Uses of Atomic Energy—brings out a very important as- 
pect of the possibilities I have just pictured. 

On page 47 of the panel report, under the caption “General Impact 
Considerations,” the panel expresses the judgment that nuclear fuels: 

(1) will almost certainly compete and very possibly make possible lower 
power costs than conventional fuels in present ‘high-cost power areas; and (2) 


will probably at least compete with conventional fuels for power generation in 
all areas except those in which fuel transportation costs are negligible. 


The panel then states: 


The trend that results from such a generalized forecast is toward the equali- 
zation of power costs at lower levels in all areas (p. 48). 

Mr. Chairman and members of the committee, in terms of the bal- 
anced development of all the country’s regions; in terms of the rural 
electric cooperatives, and the farms that they serve; in terms of muni- 
cipal electric systems, public power districts and industries, this fact 
is of enormous importance. 


PROMPT DEVELOPMENT WILL MAKE GREAT CONTRIBUTION TO NORTHWEST 


Mr. Chairman, great atomic powerplants working together with 
the great hydroelectric plants already built and to be built in the Fed- 
eral Columbia River Basin program will make a tremendous contri- 
bution to the continued building of a prosperous economy serving pros- 
perous farmers and wage earners and business institutions in the 
Pacific Northwest. 

I am convinced that the country cannot afford to wait for private 
enterprise to satisfy all its vested interests in the status quo if we 
are to have economical atomic power promptly. It is clear that they 
will not move ahead until they have secured a wide range of conces- 
sions to protect their monopoly positions, concessions such as unlim- 
ited patent rights, private ownership of special nuclear material, full 
opportunity to create great nuclear fuel trusts, and to sell nuclear 
fuel on an unregulated market, Federal assumption of the maior in- 
surance risk, freedom from Holding Company Act regulation, et 
cetera, et cetera, ad infinitum. 

The country can’t wait, nor can it afford the concessions demanded 
by the companies, if the people are to get the full benefits of their vast 
new energy resource. 


IMPORTANCE OF SMALL BUSINESS PARTICIPATION 


Mr. Chairman, there is one other important consideration which 
emphasizes the importance of initiating immediately a large-scale 
Federal demonstration atomic power program. I refer to the fact that 
it will make possible encouragement of widespread participation by 
smaller corporations capable of making an imaginative contribution 
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to solution of the technological problems which we face in moving to 
the lowest possible cost atomic power. 

I think this is important because it will bring real private enter- 
prise into the field as contrasted with the few big corporations which 
have so far enjoyed a ringside seat in the development of the atomic 
age. 

Much experience in the electrical field has indicated that the inven- 
tions come from the smaller independent companies, only to be bought 
up subsequently by great corporations who enjoy a sort of vicarious 
credit for technological progress. 

If we are going to get costs down, let’s have Federal funds to en- 
courage the smaller corporations to get started with the inventions. A 
cursory glance at recent issues of McGraw Hill’s monthly publication 
Nucleonics suggests that American equipment manufacturers are ready 
to go as soon as funds back up orders for experimental or demonstra- 


tion atomic powerplants, ranging all the way from 5,000 to 500,000 
kilowatts of electrical capacity. 


CONCLUSIONS SUPPORT PROMPT UNDERTAKING OF FEDERAL PROGRAM 


Mr. Chairman, as I hope my statement has made clear, the position 
which I am taking in support of prompt enactment of S, 2725, the 
Gore bill, followed by amendment of the Atomic Energy Act of 1954 
to provide authorization for a Federal atomic power development pro- 
gram, is based on my conclusions from a wide range of evidence. I 
may summarize those conclusions as follows: 

1. The people of the United States are continuing to pour hundreds 
of millions of dollars a year into the peacetime uses of atomic energy on 
top of the $14 billion they have already invested in all aspects of the 
atomic program. Private enterprise, which promised much to get the 
1954 act, continues to go slow and insist that the people assume the 
risks. Under these circumstances, there is no reason why the people 
should not control the rate of development and secure the full advan- 
tages of the low-cost power which this new energy resource can shortly 
make available. 

2. The whole attitude of those guiding our civilian atomic program 
is passive, rather than active, negative rather than positive, so far as 
the public interest in low-cost power is concerned. This country, un- 
less it has lost its pioneering spirit, should be talking in terms of using 
this new resource to bring power costs down, rather than speculating 
on its use at some later time, when conventional fuels fail to meet the 
demand. We should be rejoicing in the fact that within 10 years, 
when the country’s power requirements have more than doubled, the 
new energy resource offers possible savings of a billion and a half 
dollars a year in the country’s electric bill for each one-mill cut in the 
cost of producing energy. 

Our whole attitude of complacency, engendered by our presently 
abundant conventional energy resources, threatens our world leader- 
ship in the field of peacetime atomic development. Every week brings 
new information of the active competition of Russia and Great Britain 
for such leadership, which will ultimately involve commercial leader- 
ship in a highly competitive world. To meet this international com- 
petition will require the rapid undertaking of large-scale atomic power 
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projects, backed by far greater funds than privately owned corpora- 
tions have shown themselves ready to commit. 

4. Rapid progress in our atomic power program requires large Fed- 
eral funds behind orders which will stimulate invention and discovery 
on the part of hundreds of small business enterprises. Except under 
subcontracts from the favored few big equipment, chemical and metal- 
lurgical companies, these smaller corporations have not been afforded 
an opportunity to show what truly free enterprise can do in the way 
of quick solution of remaining problems affecting the possibility of 
very low-cost atomic power. 

5. Our whole procedure to date has missed the opportunity, such as 
the AEC Hanford works offer, to broaden into a full-scale multipur- 
pose undertaking for the production of power required for the works 
itself, as well as to meet the expanding power requirements of the 
region. 

6. The prompt undertaking of a Federal program of large-scale 
demonstration atomic powerplants offers the people in all parts of the 
country the splendid prospect of power costs at the lowest possible 
levels, hitherto available only in regions endowed with unlimited 
hydro, coal, or petroleum resources. This means the possibility of low 
rates and expanding consumption for homes, farms, and industries 


Te 

Mr. Chairman and members of the committee, on the basis of these 
conclusions, I am convinced that a few billion dollars invested over the 
next 5 years in a crash Federal atomic power program would pay off 
a hundred times over in terms of (1) the continued confidence of the 
peoples of the world in the technological and scientific leadership of 
our great democracy; (2) the strength of our economy and its ability 


to support ever higher living standards in a highly competitive world ; 
and (3) the maintenance of our industrial lines of defense in case of 
war, which might well be broken by disruption of our rail transporta- 
tion system if the country’s electric power potential remained largely 
dependent on coal and oil. 

In comparison with the tens of billions we are appropriating each 
year to maintain our war potential, the commitment of a few billions 
to the achievement of low-cost atomic power seems a smal] insurance 
premium to provide full protection for these vastly important factors 
in our domestic and international affairs. 

For this reason, Mr. Chairman, I urge prompt approval by Con- 
gress of S. 2725, an amendment of the Atomic Energy Act of 1954, to 
provide the basis for full speed ahead with a Federal program supple- 
menting and stimulating any program which private enterprise may 
undertake under Federal license. 

T am convinced that such action will provide the greatest possible 
stimulus to true private enterprise in this field and in our entire 
economy. Such action will also provide assurance that free and neu- 
tral nations will not be forced to turn to Russia in order to participate 
fully in the atomic age. 

I want to thank the committee, and I shall be glad to take your 
questions. 

Senator Jackson. Thank you, Senator Morse. We appreciate hav- 
ing your detailed comments on Senator Gore’s bill. 

Senator Gore? 
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Senator Gore. I congratulate Senator Morse on a very able presen- 
tation and detailed analysis of the problem that faces us. I would 
like very much to ask some questions, but in view of the list of wit- 
nesses who are expected to testify this morning, I will engage him on 
the floor of the Senate some day. 

Senator Morse. I think shoulder to shoulder. 

Senator Jackson. Senator Bricker ? 

Senator Bricker. No, thank you. 

Senator Jackson. Thank you very much, Senator Morse. 


The next witness is Mr. Elmer L. Lindseth, representing the Edison 
Electric Institute. 


Is Mr. William Clapp here? 


STATEMENT OF WILLIAM J. CLAPP, REPRESENTING FLORIDA 
NUCLEAR POWER GROUP 


Mr. Crapp. Yes, sir. 

Senator Jackson. Mr. Clapp, I understand that you would like to 
have your statement included in the record. 

Mr. Crapp. I would, please, sir. 

Senator Jackson. At this point? Would that be all right ? 

Mr. Crapp. Either that or following this testimony. 

Senator Jackson. Or following Mr. Lindseth’s testimony ? 

Mr. Cuapp. Yes, sir. 

Senator Jackson. I have just read your statement. It is a very 
fine statement. I just finished reading it. You are speaking in behalf 
of the Florida Nuclear Power Group, of which the Florida Power 
Corp.isamember. You are the president of the Florida Power Corp. ; 
is that right ¢ 

Mr. Crapp. That is correct. 

Senator Jackson. And you are also representing the Florida Power 
& Light Co. and the Tampa Electric Co. in connection with your 
statement ? 

Mr. Crapp. Our Florida Nuclear Power Group. 

Senator Jackson. Yes. If there is no objection, then, Mr. Clapp’s 
statement will follow the statement by Mr. Lindseth. 

Do you have any additional comments you wish to make? 

Mr. Crapp. No; except to assure you, sir, we do appreciate the op- 
portunity of leaving this information with you and telling you that it 
is our sincere effort and desire to get started on our program down 
there. 

Senator Jackson. I note that you expect to have a large-scale high- 


temperature reactor to go into operation serving all three systems by 
1962. 


Mr. Crapp. Yes, sir; that is our aim. 

Senator Jackson. Assuming you complete your design and develop- 
ment work by 1958. 

Mr. Ciapr. Yes. 

Senator Jackson. I also have a statement by Mr. Harold Quinton, 
the Perron of the Southern California Edison Co, Is Mr. Quinton 
present 


78727—56——-10 





140 ACCELERATING CIVILIAN REACTOR PROGRAM 


STATEMENT OF ELMER L. LINDSETH, THE EDISON ELECTRIC 
INSTITUTE 


Mr. Linpseru. No, Senator; he is not, but on his behalf, I would 
ask leave to-insert that in the record following my presentation. 

Senator Jackson. His statement, then, will follow that of Mr. 
Clapp’s, if there is no objection, which will, in turn, follow yours. 

Mr. LinpsetH. Thank you. 

Senator JACKSON. Mx Linda: you may proceed. 

Mr. Linpseru. My name is Elmer L, Lindseth. I am president of 
the Cleveland Electric Illuminating Co., a member of the Edison Elec- 
tric Institute, committee on atomic power, and a past president of 
the institute. 

On behalf of the institute, our committee has appeared before the 
joint committee on two previous occasions this year. I wish to ex- 
press the appreciation of our member companies for the opportunity 
you have granted us to appear here today. 

This statement has been authorized by our institute’s committee on 
atomic power, which comprises 14 wieder company executives, The 
names and business affiliations of the members of the committee are 
appended to this statement. 

The member companies of the Edison Electric Institute serve 93 
percent of the customers receiving electric service from the investor- 
owned utility industry which, in turn, serves 80 percent of all the elec- 
tric customers in the United States. Thus, in effect, the institute repre- 
sents the great bulk of that 80 percent of our country’s electric cus- 
tomers, and it is for that group of customers and for the 186 companies 
serving them that I am testifying here today. 

S. 2725 would authorize and direct the Atomic Energy Commission 
to construct six nuclear power reactors, to demonstrate— 

* * * the practical value of utilization facilities for industrial or commercial 
purposes pursuant to section 31 of the Atomic Energy Act of 1954. 

The member companies of the Edison Electric Institute are wnalter- 
ably opposed to this bill in particular and to legislation of this gen- 
eral type. 

We believe that this bill and the arguments advanced in support of 
it are unsound for several basic reasons. First, the investor-owned 
utility companies have been making and are continuing to make dis- 
tinct and adequate progress in the development of nuclear power. 

Secondly, the projects which industry already is undertaking will 
demonstrate the practical value of power reactors for industrial or 
commercial purposes, which is the stated purpose of S. 2725. 

Thirdly, we believe that the United States can inaintain world 
leadership in this important field through continued emphasis on 
quality and without resort to a “crash” quantity program. 

Fourthly, by reason of the preference clause in section 44 of the 
Atomic Energy Act of 1954, S. 2725 would discriminate against the 
great majority of America’s electric customers receiving service from 
investor-owned utilities. 

Finally, contrary to testimony of others before the Joint Committee 
earlier this year, the building and operation of demonstration reactors 
by the Government would not in any sense serve as a fair “yardstick” 
by which to measure atomic power costs. 
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The institute has made detailed forecasts of future growth in the 
demand for power in the United States and has concluded that we 
may reasonably expect increases averaging 7 percent compounded an- 
nually in the foreseeable future. This means that domestic generat- 
ing eapacity must be doubled in the next 10 years and quadrupled in 
the next 20 years. 

The long-range expansion programs of the utility companies con- 
template growth of these proportions, subject to revision upward or 
downward as may be indicated by regular reviews of our forecasts. 
I wish to emphasize that our first objective in looking ahead is to be 
paaaeers to meet in full and on time the power needs of our customers 
and our country, as we have in the past. 

Our member companies have spent, and are continuing to spend, 
millions of dollars to develop economic nuclear power. Our commit- 
tee has pointed this out in testimony before this committee earlier this 
year, and we reiterate it here. A total of 44 investor-owned companies 
are singly er in groups participating in the planning and building of 
nuclear powerplants. 

More than 300 million private enterprise dollars are involved in the 
planning, construction, and attendant research for these plants which 
together will have an ultimate capacity in excess of 1,169,000 kilowatts. 

On March 22, 1955, Consolidated Edison Co. applied for a license 
to build a reactor. No Government help was asked and there were no 
conditions to the proposal. A construction permit enabling the com- 
pany to proceed was granted on May 4, 1956, some 13 months after 
the application was made. 

The Commonwealth Edison Co. also obtained its construction per- 
mit on May 4. This time interval serves to illustrate the tremendously 
difficult job which AEC has in considering the appropriate safety 
standards and other complex facets of each reactor undertaking before 
construction permits and then licenses are granted. 

Officials of individual utilities and equipment manufacturers ac- 
tively engaged in specific projects are testifying at these hearings re- 
garding dollars actually spent and progress attained. When con- 
sideration is given to their testimony, we believe it will be abundantly 
clear that there is substantial progress. 

I come now to the allegation that there is a need for the Government 
to demonstrate the practical value of power reactors for industrial or 
commercial purposes. No new program at the taxpayers’ expense is 
needed to accomplish this goal. 

In the original AEC 5-year power reactor development program, 
five reactor concepts were chosen as being technically feasible and 
potentially capable of producing economically competitive nuclear 
power. Private groups have announced their intent to build large- 
scale plants embodying four of these designs and actions toward this 
objective are proceeding in an orderly manner. The fifth concept 
is the basis for a large-scale construction project by a public power 
district. 

Reactors for 3 of these 5 concepts—pressurized water, fast breeder, 
and sodium graphite—are to be built under the AEC’s power demon- 
stration reactor program. The purpose of this program, as stated 
in the AEC news release of January 10, 1955, is “to demonstrate 
the practical value of such facilities for industrial or commercial 
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purposes.” This purpose is identical to the stated purpose of S. 
2725. 

The other two reactor concepts in the original AEC 5-year pro- 

am—boiling water and homogeneous—are to be built by private 
industry for the same purpose, but are not under the power demon- 
stration reactor program because no financial assistance is being asked 
of the Government. 

These are the projects proposed by the Commonwealth Edison Co. 
and Pennsylvania Power & Light Co., respectively. Other projects 
or proposals on a no-assistance basis are the pressurized-water 
thorium-converter reactor of Consolidated Edison Co., the large-scale 
reactor proposed by three Florida utility companies of a type not 

et selected, and the small-sized boiling water reactor plant to be 
built by General Electric Co. and Pacific Gas & Electric Co. for which 
a construction permit was issued on May 15. The total private invest- 
ment in these five reactors would be an estimated $191 million. 

Since AEC’s original 5-year program was established, two new 
and promising reactor designs have been added. AEC has announced 
that it has signed a contract with North American Aviation, Inc., 
for the building of one of these, a small-scale organic moderated reac- 
tor experiment, and that it is negotiating with Babcock & Wilcox for 
a similar undertaking for the other, the liquid metal fueled reactor. 

As these and other promising designs or variations are more fully 
developed, it is expected that industry will again be ready to take 
major responsibility for their commercial development with private 
capital. Past experience clearly supports this expectation. 

In announcing the second round of the power demonstration reactor 
program on September 21, 1955, AEC reiterated the purpose of the 
program as— 
to demonstrate the practical value of such facilities for industrial or commer- 
cial purposes. 

In this case, small reactors were specified and, because of this the 
responses came largely from cooperatives and municipal systems. 

n addition to the reactors which will be constructed under the 
civilian applications program, the United States has had and is 
projecting a very comprehensive program of military, propulsion, 
production, testing, and research reactors located throughout the 
country. Progress made in the engineering, construction, and opera- 
tion of these many different types of reactors has already been and 
will continue to be of great help in our efforts to overcome tech- 
nological roadblocks in the civilian power reactor field. 

Published sources indicate a total of 89 different reactors that have 
been completed or are under development, planned, or applied for in 
the United States. A tabulation of these 89 reactors is appended 
hereto. We note that, based on public information and statements, 
this total of 89 reactors is substantially in excess of the number of re- 
actors completed, under development, or planned by all the other 
countries of the world taken together. A tabulation showing this 
worldwide comparison also is appended to this statement. 

I would like to direct the attention of the committee to the table 
appended, marked No. 3. This table shows the status of reactor de- 
velopment as to numbers and t throughout the world to the ex- 
tent such information is available from published sources. Types are 
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listed basically according to moderators. Note that the aggregate of 
all reported reactors worldwide is less than the total for the United 
States alone; that is, among the 12 nations of the world who today 
have reported reactors in being or planned, the total number is 63, in- 
cluding 17 for Russia. Of these, 10 are undisclosed as to type other 
than that they are a part of the U.S.S. R. 5-year program. 

Note that the total for the United States is 89, which exceeds the 
number elsewhere in the entire world. 

In addition, in order to show the broad interest which investor- 
owned utility companies in the United States have in the nuclear 
power program, we have appended tabulations of the nuclear power- 
plants in which utility companies are participating and of the 106 
utilities having AEC access permits, according to AEC releases. 

(The information referred to follows :) 


EEI CoMMITTEE ON ATOMIC POWER 


W. L. Cisler, president, the Detroit Edison Co., Detroit, Mich. 

P. A. Fleger, chairman, Duquesne Light Co., Pittsburgh, Pa. 

G. M. Gadsby, chairman, Utah Power & Light Co., Salt Lake City, Utah. 

A. 8. King, president, Northern States Power Co., Minneapolis, Minn. 

bk. L. Lindseth, president, the Cleveland Electric Illuminating Co., Cleveland, 
Ohio. 

J. W. MeAfee, president, Union Electric Co. of Missouri, St. Louis, Mo. 

Cc. B. McManus, president, the Southern Co., Atlanta, Ga. 

1. L. Moore, president, New England Electric System, Boston, Mass. 

Cc. E. Oakes, president, Pennsylvania Power & Light Co., Allentown, Pa. 

R. G. Rincliffe, president, Philadelphia Electric Co., Philadelphia, Pa. 

H. R. Searing, chairman, Consolidated Edison Co. of New York, Inc., New York, 
NO. 

Philip Sporn, president, American Gas & Electric Co., New York, N. Y. 

N. R. Sutherland, president, Pacific Gas & Electric Co., San Francisco, Calif. 

Chairman: E. H. Dixen, president, Middle South Utilities, Inc., New York, N. Y. 


Vuclear reactors in the United States—Completed, under development, planned, 
or applied for 


PRESSURIZED WATER REACTORS, WATER COOLED AND MODERATED 





| Date of 
opera- 
tion 


Name Owned by— Function 


| 
Location 
| 


Oak Ridge, Tenn. -.- 1950 
Arco, Idaho 


do 
Nautilus___._-. 


Low-intensity reactor MTR 
moekup. 

Materials testing reactor - - - - 

Submarine thermal reactor: 


Atomic Energy 
Commission. 


Research 
1952 


1953 
1955 


Submarine 
Dla MI isa 


Shippingport, 
Westinghouse test reactor - --- 
Engineering test reactor-.---- 


Army package 
University of Florida reactor - 


Yankee Atomic Electric Co-- 
Consolidated Edison Co. --..- 


Submarine fleet reactor... ..- 
Large-ship reactor 


Submarine advanced reactor - 


! Not stated. 


wer reactor | - 





Atomie Energy 
Commission. 


...-do 
—— of Flor- 


a. 

Yankee Atomie 
Electric Co. 

Consolidated Edi- 
son Co. 

Navy 

Atomic Energy 
Commission. 


Shippingport, Pa... 
Blairsville, Pa... - 


ee 


Areo, Idaho... ....--|-...- 


Fort Belvoir, Va___- 
Gainesville vicinity - 


Rowe, Mass-.....--_- 
Indian Point, N. Y_- 


Arco, Idaho... -_-_- 





West Milton, N. Y. -| 





1957 
1957 
1957 


1957 
1959 


1960 
1960 


(*) 
1) 
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BOILING WATER REACTORS, WATER MODERATED AND COOLED 


Name 


Boiling experimental reactor: 
Borax I (destroved) ___- 
Borax II (rebuilt as | 

Borax IIT). 
Borax III 


Experimental boiling water | 


reactor. 
General Electric... _-_. | 
Nuclear power group (dual | 
cycle) 
Elk Riv er_. 


| 
} 


Bulk shielding reactor._____- | 
Convair research reactor a 
Tower shielding reactor | 
Pennsylvania State Univer- | 
sity. i 
University of Michigan. -- 


Naval Research Laboratories_ | 


American Machine & Foun- 
dry. 
Battelle Memorial Institute _- | 
Livermore Laboratory (low- | 
power test reactor). 
Oak Ridge research reactor 
Omega West : aa 
Watertown Arsenal. 
Washington State 


Low-power water boiler 

High-power water boiler 

Super-power water boiler 

Homogeneous reactor experi- 
ment (dismantled). | 

Homogeneous test reactor 1 
(dismantled). 

North Carolina State reactor 


-| North 


Genera) Electric 


Commonwealth 
Edison. 

| Elk River Rural 
Electric Co-op 
Association: 


AEC-ORNL....-.--| 


Not stated 
AEC-ORNL._. 
Penn State Uni- 
versity. 
University of 
Michigan. 
Naval Research 
Laboratory. 


oe > eee 


i | ‘Watertown Arsenal 


Washington State- 


..| Oak Ridge, Tenn- -- 
University Park, Pa_|-_--_- 


| 
Location 
| 
—— 
| 


Arco, Idaho 


0... 
Lamont, eo ac 


| ton, Calif. 
Morton, TR eee 


| Elk River, Minn... |- 


-| 
| Livermore-Pleasan- -= 
1 


Oak Ridge, Tenn__- 
Fort Worth, Tex_--- 


| Ann Arbor, Mich. ..| 
| Washington, D. C. 
New York City area. 


| Columbus, Ohio. _- 


a 


Function 


oe oan pe.. 


Research-power - -- 


PO eis | i. 


SWIMMING POOL REACTORS, WATER MODERATED AND COOLED 


| Livermore, Calif.___|_ - 


Oak Ridge, Tenn_-.- 
Los Alamos, N. Mex.| 





Watertown, Mass._-|- 
-| Pullman, Wash_____| 


HOMOGENEOUS REACTORS 





et ah cae 
do_- 
a 


MC dab 


do. 


Carolina 
State Com. 


Los Alamos power reactor 1__| AEC 
Los Alamos power reactor 2-_|--- 


Homogeneous test reactor 2_-) 

Armour Research Founda- | 
tion. 

Gamma Corp-..-.-.-.-- 

UCLA Medical 


Wolverine 
Pennsylvania advanced reac- | 


tor. } 
North American A viation_--- 


Armour Research 
Foundation. 


=<} Gamma. ......-.<. 
Pf POR senkckaoee 


Wolverine Electric 
Co-op. 

Penn Power & Light 
Co. 

Not stated 


Chicago pile 3 
— d to Chicago pile 


Dileded pile 5... 
Massachusetts Institute of 
Technology. 
Chugach.-.-.-_-- dh 
Savannah River (5 reactors) - 

Brookhaven Medical 


| azc.. 


Los Alamos, N. Mex. 
3 ” Z 


Raleigh, N. C___._. 
Los re N, Mex. 


Oak Ridge, Tenn- --|-_-- 


Chicago, Ill 


Mansfield, Mass. -- 

UCLA Medical 
Center. 

Vicinity Hersey, 
Mich. 

Pennsylvania 


Downey, Calif 


Power prototype... 

Research 

Power ab 
.do- 


OB 8 eri et 
Research. 


; do 
Research and 


treatment, 





HEAVY WATER REACTORS 


Chugach Electric 
Association, 


AEC 


__do.. = S nbamdahe 


Lamont, Ill __....-- 
Cambridge, Mass-_-- 


Vicinity Anchorage, 
ka. 


Upton, N. =. 


ee eee 1 
Research-medical | 1957-59 
therapy. 


sessse titteanenrnicaitstsiitiama cam amines cae asic ara iia ei natin e 


i ) Not stated. 
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GRAPHITE REACTORS 
























































Date of 
Name Owned by— Location Function opera- 
tion 
Chicago pile 1__........-.-- BA cin natie mass Chicago, Ill... .-- ..| Ist reactor__....._. 1942 
Rebuilt as Chicago pile 2. a ee 2, a, < aeeti ..| Research = 1943 
Oak Ridge X-10 area reactor_-_|.....do___._.....---- Oak Ridge, Tenn...| Isotope produc- 1943 
tion. 
Hanford 305 test reactor---.-.- ponsiiiincpaciinieeiies ——* Wwreent. sw.) Tebtine..ous.-5.- 1944 
Hanford (8 reactors) : ; SG on he thed Meee ine ae tec tec ed machined Production. _.__.-- 1944 
Brookhaven National Labo- |.....do.....--------- Upton, we. Ss Research._......-. 1950 
ratory. 
Thermal test reactor - - ._--_-- .do- ...--| Schenectady, N. Y_.|...-.do- d , 1951 
Sodium reactor experiment... AEC, Reh. 4--2.. o—_ Susanna, Power prototype 1956 
alif. 
Nebraska group._--.---.--.-- a Public Nebraska. .......-.- PUNO. 3 chee 1959 
Power District. 
ise icieniac senate City of Holyoke, Vicinity Holyoke, do. omkela 1960 
Mass. Mass. 
ae METAL FUEL REACTORS 
i eae Ser Lh. pees eee 
Liquid metal fueled reactor -| AO....-aei-devee Brookhaven, N. Y..| Research-power...| 1959 
OOD iicstceneentibek de | City of Orlando, Vicinity, Oriando, | POP scdensss _..-| 1960 
Fla. Fla. | | 
"AST BREEDER REACTORS 
- — i = a al a ie 
Experimental breeder reactor | AEC__......-...--- | Arco, Idaho-.-_----- | Research... .---- 1951 
1. | } 
Experimental breeder reactor | OE og giteehi clin Becta ee ae | Power pretetan pe-- 1959 
Power Reactor Development | Power Reactor De- | Monroe, Mich..__--| Power. ___. 1960 
Co. velopment Co. | 
ORGANIC MODERATED REACTORS 
ial 5 = ne : omer oiotae 
Organic moderated reactor_...} AEC __.........-..-- Arco, Idaho__..-...- Research-power...| 1957 
yg ee ERSTE eee, City of Piqua, Ohio Vicinity Piqua, Ohio.| Power. _........-- 1960 
VARIOUS TYPE REACTORS 
—_ ici tiga Taian 7 
Los Alamos fast Clementine IAG cassie aia | Los Alamos, N. Mex | Beene...«. tcc | 1046 
(dismantled). | 
Sodium intermediate reactor: 
REE Discactirndabumdadae | Sadana iiiccna dante West Milton, N. Y- Land-based proto- | 1955 
| type submarine. | 
Peed ouch antitacn neha ceneen WO. anaes tutes Submarine Sea Wolf_| Submarine eae a) 
Aircraft reactor experiment_..| Not stated. .......-- Not stated__........| Experimental __- ( 
TYPE NOT YET SELECTED 
WicriGh GGUS <ccnacdaiasnes Not stated. .......-.- Tampa Bay area___.| Power_._..........| 1962-63 








1 Not stated. 


Sourees: Nuclear reactor data prepared by Raytheon Manufacturing Co., November 1955; releases, 
Atomic Energy Commission; semiannual reports; Atomic Energy: Commission; various newspaper and 
magazine sources. 
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Nuclear power plants~Investor-owned utilities participation 





Esti- 
mated | In op- 
Organization Reactor type Capac- | invest- | eration Status as of Mav 19 
ity metit by by 
organi- 
zation 





Kilowatts| Millions 
Duquesne Light Co-..-- Pressurized water _} ! 100, 000 $15 1957 | Construction half completed. 
Reactor due to go critical 
in summer of 1957. 
Consolidated Edison. ...| Presstirized water | 2 236, 000 55 1960 | Construction permit itsst.ed 
thorium-ura- May 4, 1956. Site pro- 
nium converter. cured. Studies, research 
and engineering underway. 
Construction scheduled to 
start in sunumer of 1956. 
Nuclear Power Group | Boiling water---_- 180, 000 45 1960 Do. 
(7 utility companies). 
Pennsylvania Power | Homogeneous. __-- 3 150, 000 (4) 1962 | Announced in July 1955 in 
& Light Co. tention to build homoge- 
neous reactor by 1962. 
Carrying on various 
studies, research and devel 
opment and engineering. 
Power Reactor Develop- | Fast breeder-.-._-. 100, 000 55 1960 | Proposal accepted by AEC 
ment Co. (18 utility as basis for negotiation of 
companies). contract Atg. 8, 1955. 
Construction permit ap- 
lied for Jan. 6, 1956. 
tudies, research and engi- 
neering underway. Con- 
struction tentatively 
cmpenee to start August 
1 


Yankee Atomic Electric | Pressurized water_| 134, 000 3.4 1959 | Proposal accepted by AEC 
Co. or as basis for negotiation of 
contract, Feb. 8, 1956. 

1960 Site procured. Studies, re- 

sear and engineering 
underway. Construction 
tentatively scheduled to 

start in spring of 1957. 
Florida Group (3 utility | Not stated_-._..._. 5 200, 000 550 1962 | Announced in March 1956, 
companies). or intention to build reactor 
1963 by 1962-68. Carrying on 
various studies to deter- 

mine best reactor. 

Pacific Gas & Electric...| Boiling water-_---- 5, 000 $1.5 | 1957 | Construction permit issued 
May 15, 1956. Site pro- 
cured. Studies, research 
and engineering wunder- 
way. Construction to start 





im 1956. 
Southern California Ed- | Sodium graphite..} 47,500 1 1956 | Construction about com- 
ison Co. pleted. Due in operation 
in 1956, 
Totel....2<<ataissfsddedads inisasal. 1, 112, 500 6 305. 2 
1 60,000 kilowatts initially. 
2 Oil-fired superheater to contribute 96,000 kilowatts of the 236,000 kilowatts. 
? Minimum. 
4 Not stated. 


5 Preliminary estimate as reported. 
6 Included in this figure are an estimate for the Pennsylvania Power & Light plant based on an average 
cost and 11.8 million reséarch costs by Atomic Power Development Associates, Inc. 


NUCLEAR POWER GROUP 
American Gas & Electric Servicé Corp. | Kansas City Power & light Co. 
Commonwealth Hdison Co. Pacific Gas & Electric Co. 
Central Illinois Light Co. Union Electrie Company of Missouri 


Illinois Power Co. 
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YANKEE ATOMIC ELECTRIC CO, 


Boston Edison Co. 

Cambridge Electric Light Co. 

Central Maine Power Co. 

Central Vermont Public Service Corp. 
Connecticut Light & Power Co. 
Connecticut Power Co. 

Hartford Electric Light Co. 


Montaup Electric Co. 

New Bedford Gas & Edison Light Co. 

New England Power Co. 

Public Service Company of New Hamp- 
shire 

Western Massachusetts Electric Co. 


POWEB REACTOR DEVELOPMENT CO. 


Alabama Power Co. 

Central Hudson Gas & Electric Corp. 
Cincinnati Gas & Electric Co. 
Columbus & Southern Ohio Electric Co. 
Consumers Power Co. 

Delaware Power & Light Co. 

Detroit Edison Co. 

Georgia Power Co. 

Gulf Power Co. 


Iowa-Illinois Gas & Electric Co. 
Long Island Lighting Co. 
Mississippi Power Co. 
Philadelphia Electric Co. 
Potomac Electric Power Co. 
Rochester Gas & Electric Corp. 
Southern Services Inc. 

Toledo Edison Co. 

Wisconsin Electric Power Co. 


FLORIDA POWER GROUP 


Florida Power Corp. 
Florida Power & Light Co. 


Tampa Electric Co. 


AEC Access PERMITS 


INVESTOR-OWNED ELECTRIC UTILITIES ISSUED THROUGH MARCH 1956 


Alabama Power Co. 

American Gas & Electric Co. 

Arizona Public Service Co. 

Atlantic City Electric Co. 

Atomic Power Development Associates, 
Ine. 

Baltimore Gas & Electric Co. 

Boston Edison Co. 

Cambridge Electric Light Co. 

Carolina Power & Light Co. 

Central Hudson Gas & Electric Corp. 

Central Illinois Light Co. 

Central Illinois Public Service Co. 

Central Louisiana Electric Co. 

Central Maine Power Co. 

Central Power & Light Co. 

Central & South West Corp. 

Central Vermont Public Service Corp. 

Cincinnati Gas & Electric Co. 

Cleveland Electric Illuminating Co. 

Commonwealth Edison Co. 

Community Publie Service Co. 

Connecticut Power Co. 

Connecticut Light & Power Co. 

Consolidated Edison Company of New 
York, Ine. 

Consumers Power Co. 

Dallas Power & Light Co. 

Detroit Edison Co. 

Duke Power Co. 

Eastern Utilities Associates 

Empire District Electric Co. 

Florida Power Corp. 

Florida Power & Light Co. 

General Public Utilities Corp. 

Georgia Power Co. 

Gulf Power Co. 


Hartford Electric Light Co. 
Holyoke Water Power Co. 
Houston Lighting & Power Co. 
Idaho Power Co. 

Illinois Power Co. 

Indianapolis Power & Light Co. 
Interstate Power Co. 

Iowa Electric Light & Power Co. 
Iowa Power & Light Co. 

Iowa Public Service Co. 

Iowa Southern Utilities Co. 
Iowa-Illinois Gas & Electric Co. 
Jersey Central Power & Light Co. 
Kansas City Power & Light Co. 
Kansas Gas & Electric Co. 
Kansas Power & Light Co. 
Kentucky Utilities Co. 

Long Island Lighting Co. 

Middle South Utilities, Inc. 
Metropolitan Edison Co. 
Mississippi Power Co. 
Monogahela Power Co. 

Montana Power Co. 

New Bedford Gas & Edison Light Co. 
New England Electric System 
New Jersey Power & Light Co. 
New York State Electric & Gas Corp. 
Niagara Mohawk Power Corp. 
Northern Indiana Public Service Co. 
Nuclear Power Group 

Ohio Edison Co. 

Otter Tail Power Co. 

Pacific Gas & Electric Co. 
Pennsylvania Electric Co. 
Pennsylvania Power & Light Co. 
Philadelphia Electric Co. 
Portland General Electric Co. 
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INVESTOR-OW NED ELECTRIC UTILITIES ISSUED THROUGH MARCH 1950—continued 


Potomae Edison Co. Texas Power & Light Co. 
Potomac Electric Power Co. Texas Utilities Co. 
Power Reactor Development Co. Toledo Edison Co. 


Public Service Company of Colorado United Gas Improvement Co. (Lucerne 
Public Service Company of Indiana, Inc division) 


Public Service Company of New Hamp-| Union Electric Company of Missouri 
shire United Illuminating Co. 

Public Service Company of New Mexico | Utah Power & Light Co. 

Public Service Company of Oklahoma | Virginia Electric & Power Co. 

Publie Service Electric & Gas Co. West Penn Electric Co. 

Puget Sound Power & Light Co. West Penn Power Co. 

Rochester Gas & Electric Co. West Texas Utilities Co. 

South Carolina Electric & Gas Co. Western Light & Telephone Co. 

Southern California Edison Co. | Western Massachusetts Electric Co. 

Southern Services, Inc. Wisconsin Electric Power Co. 

Southwestern Gas & Electric Co. Wisconsin-Michigan Power Co. 

Tampa Electric Co. Wisconsin Power & Light Co. 

Texas Electric Service Co. Yankee Atomic Electric Co. 

Mr. Linpsetu. Supporters of S. 2725 seem to lose sight of the ex- 
istence of these numerous United States reactor projects and programs. 
One of these—the power demonstration reactor program—is serving 
to achieve the very same objective which S. 2725 has. Either under 
this program or through straight license applications, reactors are 
planned for each of the reactor concepts in the AEC’s 5-year power 
reactor development program which appear:ready for demonstration, 
and numerous smaller reactors of these and other designs are in prog- 
ress. We are opposed to spending tax dollars merely to duplicate 
projects already under way. 

Many references to an atomic power race with other nations are 
noted in the press and elsewhere. In this connection, we suggest that 
the objectives of our Nation’s nuclear power program be examined. 
One such objective must be to help assure an abundant domestic supply 
of electric power at reasonable rates. 

In this regard, we should take note of our starting point in com- 
parison with that of other world powers. In 1954, the national average 
use of electricity was 3,353 kilowatt-hours for every man, woman, and 
child in the United States. The comparable per capita use was ap- 
proximately 1,569 kilowatt-hours for Great Britain and 664 kilowatt- 
hours for Russia. 

Our challenge in this country is largely one of economics—not quan- 
tity at any cost. Ours is not a problem of scarcity of electric power, 
nor one of near-term scarcity of fossil fuels and waterpower. 

Available evidence indicates that other world powers generally 
have totally different conditions regarding power and fuel sources. 
Great Britain, due to coal depletion on the one hand and the need for 
weapons materials on the other, seems to need reactors now and there- 
fore, is stressing quantity rather than quality. 

In pursuance of that need, Great Britain has made known plans to 
build a dozen or so dual-purpose reactors all of similar design, one 
which is considered technically obsolete in this country. Can this 
approach be expected to achieve any lasting advantage in the so-called 
“race” for world atomic leadership by contrast to our approach of 
seeking continuing progress in efficiency and cost reduction? We think 
not. 
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Another objective of our program should be to enable the United 
States to take the lead in helping countries which lack economical sup- 
plies of fossil fuels and waterpower to develop atomic power on a 
sound basis. Here again it would seem to us that such an objective 
could best be met by proceeding in a businesslike manner to develop 
efficient, economical power reactors that will be able to compete in in- 
ternational markets on their own merits. 

That the United States already has achieved a preeminent position 
in this field is evidenced by the delivery of a swimming-pool reactor 
to Switzerland and the agreements which American manufacturers 
have made with the Belgian syndicate for delivery of a power reactor 
and with the Governments of Brazil, Japan, Spain, and Italy for de- 
livery of research reactors. 

It was disclosed in the Wall Street Journal this very morning that 
two American manufacturers, International General Electric Co., and 
North American Aviation Co., were each chosen to build a 10,000 kilo- 
watt power reactor by American and foreign power companies for 
installation in Latin America. 

Decision on a third reactor is under study. A total of 6 American 
manufacturers bid on these 10,000 kilowatt reactors. 

No other nation approaches the position of the United States in 
regard to progress in foreign markets. 

From the start, the United States has been the world leader in tech- 
nological advances in the generation and transmission of electricity. 
These advances are continuing at a relatively fast rate and we intend 
to make them available to all our customers and the Nation as rapidly 
as developed, just as we always have. 

ne of our major objectives in entering the atomic power field on 
a broad scale is to seek ways to lower still further the cost of generating 
ower, for the ultimate benefit of our customers. The driving force 
ehind our striving for continued technological improvement, both in 
convention and in nuclear plants is our desire to bring to our customers 
and the Nation an ever-increasing quantity of power at the lowest 
possible price. Collaterally, we are confident that our continued world 
leadership in power technology will énable our country to maintain 
its preeminent position in the field of assisting have-not nations. 

In our testimony at the March 6 hearing, we took note of the objec- 
tionable features of sections 44 and 182 (c) in the 1954 act. We wish 
to repeat our previous position that these preference clauses are com- 
pletely unfair. In a recent Senate debate, appearing on page 6318 of 
the Congressional Record, it was stated : 

If the benefits come from governmentally constructed reactors such benefits 
are then available to all companies, all concerns, dll citizens alike. 

Quite the contrary is the case. The un-American prefereétice clatise, 


as contained in the Atomic Energy Act of 1954, operates in reverse. 
Section 44 of the act states in part: 


* * * Tn contracting for the disposal of such energy the Commission shall give 
preference and priority to publi¢ bodies ani cooperatives or to privately owned 
utilities providing electric utility services to high-cost areas not being served by 
publie bodies or cooperatives. 

By reason of the preference clause of the 1954 act and its application 
to S. 2725, 80 percent of America’s power users would be discriminated 
against, even though the portion of the Federal taxes they, in effect, 
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pay ——— their electric rates would help finance the plants called 
or by the bill. 

Such discrimination should be done away with rather than fostered 
through needless building of Government power reactors, as pro 
by the bill under consideration. As the New York Times stated it so 
aptly in an editorial dated May 16, 1956: 

The preference clause is unfair, and seems to us to invite socialization of the 
power distribution business. 

It has been testified before the Joint Committee that Government 
demonstration reactors would provide a “yardstick” measurement of 
construction and operating costs for nuclear powerplants. Existing 
Government-owned power projects fail to include any cost component 
for Federal income taxes such as would be payable if the project were 
investor-owned. 

In addition, the largest Government project, the Tennessee Valley 
Authority, pays nothing to the United States Treasury on appropria- 
tions representing capital employed, and includes only token State and 
local tax equivalents as a cost component in its rates. 

Since taxes and cost of money together take an average of 37 cents 
of each dollar of revenue received by investor-owned electric utilities, 
and since such charges are relatively minor for Government power 
operations, how can such a “yardstick” be a true measure of the cost 
of producing power for industrial and commercial purposes? The 
answer, of course, is that such a “yardstick” cannot be and is not a true 
measure. It never has been. 

In summary, we ask the question—what is the advantage in building 
with taxpayers’ funds an additional six power reactors at this stage 
of the art? We believe there is no advantage that could come any- 
where near justifying the required expenditure of public funds and 
the diversion of valuable technical manpower and materials from other 

yrojects. 
7 One of the primary disadvantages is that such a Government con- 
struction program generally would duplicate work already underway. 
In addition, we believe that little or nothing would be gained time- 
wise. The time required to design, develop and construct a reactor is 
such that, even if the Congress passed S. 2725 today, we doubt that the 
reactors built thereunder would be completed prior to those private 
industry projects now in the advanced stage of planning, unless under 
the guise of a “crash” program, priority as to materials and manpower 
were proclaimed for dore bill reactors in preference to those already 
progressing. 

We believe that the present AEC and industry program for atomic 
power development is in keeping with the recommendation of the 
McKinney panel that— 
atomie power should be exploited as a source of electrical power at a rate con- 
sistent with sound technological, economic and public policy considerations. 
Quality, not mere quantity, is being and should continue to be stressed. 

We view the program envisaged by S. 2725 as duplicative, unnec- 
essary, and wasteful of taxpayers’ dollars and technical manpower. 
Moreover, S. 2725 would, in our opinion, put still another agency of 
the United States Government in the tax-exempt electric-power busi- 
ness on a commercial basis in competition with taxpaying, in~estor- 
owned electric companies. 
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The very words of the bill— 


In selecting sites for each facility the Commission shall consider * * * the need 
for additional electric generating capacity in the region of the site under con- 
sideration— 

confirm this belief. 

The Atomic Energy Act of 1954 ended the Government monopoly 
and opened the door to private participation in the atomic field because 
private enterprise is our way of life and because it was known from 
experience in countless fields that private industry could make a real 
contribution to the solution of atomic problems. Private enterprise 
has accepted this challenge with enthusiasm and is proceeding on a 
sound, logical] basis. 

Under the AEC and industry programs in progress, each reactor 
type that appears to have promise for commercial use is being devel- 
oped by one or more projects. Utilities in conjunction with the equip- 
ment manufacturers are making noteworthy progress in the develop- 
ment of nuclear power. With continuation of our present efforts we 
believe the United States can and will maintain its world leadership 
in power and reactor technology. 

Gentlemen, I thank you again for affording the Edison Electric 
Institute an opportunity to appear before your committee, and on 
behalf of Southern California Edison, I ask leave to have inserted in 
the record, as we have arranged, this statement on behalf of Southern 
California Edison which describes the progress on a 7,500-kilowatt 
capacity steam generator to be built in association with the sodium 
reactor experiment at Santa Susana, which generator will be ready for 
operation October 1 this year. 


Senator Jackson. I believe the Chair granted permission for the 
inclusion of the Southern California Edison statement. 

Mr. Linpsern. Fine; thank you. 

(The statements of Messrs. Clapp and Quinton follow :) 


STATEMENT ON BEHALF OF FLORIDA NUCLEAR POWER GROUP BY WILLIAM J. 
CLAPP, PRESIDENT, FLORIDA POWER Corp. 


My name is William J. Clapp. I am president of Florida Power Corp., an 
investor-owned utility serving 31 counties in Florida and through a subsidiary, 
the Georgia Power & Light Co., 19 counties in south Georgia. I am speaking on 
behalf of the Florida Nuclear Power Group, of which Florida Power Corp. is a 
member, along with Florida Power & Light Co., and Tampa Electric Co. These 
other companies are also investor-owned, and the 3 companies together supply 
electric power to three-quarters of the total population of the State of Florida, 
or about 3 million people. The total assets of the three companies are some $700 
million. 

We have always been interested in the prospects for nuclear power. Several 
years ago when the AKC was looking for utility companies to operate the pres- 
surized water reactor in the 5-year reactor development program, we establish an 
informal committee to investigate the feasibility of utilization of nuclear fuels. 
Since then, each company has applied for and received an access permit. 

Recently, as you know, the three companies and Allis-Chalmers Manufacturing 
Co. and the Babcock & Wilcox Co. formed the Florida Nuclear Power Group. At 
agreement has been signed which states in part, “The purpose of this agreement 
is to confirm previous conversations and particularly the understanding reached 
at conferences between representatives of the Florida companies and the manu- 
facturers to participate actively in the advancement of the art and science of 
nuclear power in Florida. The project to be undertaken by the Florida companies 
and the manufacturers under this agreement is the investigation, design, con- 
struction, and operation of a large nuclear powerplant to be located at an appro- 
priate site to be acquired in the State of Florida within suitable transmission 
distance of the systems of all three Florida companies. The bismuth-graphite 
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reactor will be studied, together with other types of reactors, to determine 
technical and economic feasibility.” 

The Florida Nuclear Power Group believes that the Atomic Hnergy Act of 
1954 has created a favorable atmosphere for the development of nuclear power by 
private industry and that industry is responding to the challenge with initiative 
and ingenuity. It must be remembered that projects of the magnitude of the 
Consolidated Edison and the Commonwealth Edison, for which constraction per- 
mits have recently been granted, require a mammoth amount of detailed planning 
and design work before equipment fabrication and construction begin. In any 
new venture of an engineering nature, many months are consumed in research, 
design, engineering, programing the work, and training personnel. From the 
time of the inception of a conventional generating plant, it takes at least 3 years 
before it can be put in operation. When the special problems inherent in the 
atomie energy field are added to the usual problems, it is really remarkable 
that as much progress is being made as has been indicated in recent testimony 
before this committee hearing. 

The Florida Nuclear Power Group intends to follow the pattern set by the 
Consolidated Edison and Commonwealth Edison projects. At present we are 
thinking in terms of a large-scale high-temperature reactor which might go into 
operation, serving all three systems, in 1962. This means that we will have to 
complete our development work and finalize our design by 1958. 

Analysis and evaluation of the various promising reactor types is in progress. 
We are fortunate in that our associates in this project, Babcock & Wilcox and 
Allis-Chalmers, and our consultants, Stone & Webster, can bring to bear on this 
evaluation the accumulated experience of a large number of technical experts 
skilled in nuclear reactor technology, and of course, in the conventional steam 
powerplant arts. By the end of 1957, we anticipate that 300,000 man-hours of 
engineering and research and development work will have been accomplished. 
Our manufacturers and consultants are associated or connected with almost 
every reactor project which is expected to contribute to the development of 
atomie power. 

Application is being made to the Georgia Institute of Technology for time on 
their electric transmission network analyzer for the Florida companies to make 
a joint system study to determine the proper site location from a transmission 
standpoint. This will be done not later than September of this year. Factors 
such as meteorology, hydrology, geology, and seismology will then have to be 
considered. This will require considerable time in addition to the development 
and design time already mentioned. 

We want to make a real contribution to the reactor art when we expend the 
sizable amounts of money and scarce manpower required for a project of this 
magnitude. We believe that we can accomplish these objectives with reason- 
able success under the present legislative situation, providing certain changes 
already suggested by industrial representatives are made. The Government go- 
ing into the atomic power generating business will not remove the limitations to 
progress in the nuclear power field. They will still be the same—i. e., manpower, 
technological development, pilot-plant testing, materials, and hazards evaluation. 





STATEMENT ON BEHALF OF SOUTHERN CALIFORNIA Epison Co. By HAROLD 
QUINTON, PRESIDENT 


My name is Harold Quinton. I am president of Southern California Edison 
Co., with general offices at 601 West Fifth Street, Los Angeles, Calif. Edison 
Co. is a publie utility corporation engaged in the business of generating, pur- 
chasing, transmitting, distributing. and selling electric energy in portions of 
central and southern California. The population of the territory served by the 
company is estimated to be approximately 3,800,000 persons. At the present 
time, meters installed on the Edison system total 1,380,000. 

The company is subject to the jurisdiction of the Public Utilities Commission 
of the State of California, and is also subject to certain provisions of the Federal 
Power Act, both as a licensee of the Federal Power Commission and as a com- 
pany engaged in the transmission of electric energy in interstate commerce. 

On or about June 13, 1955, the Southern California Edison Co. offered to par- 
ticipate in the reactor development program announced by the United States 
Atomie Energy Commission, hereinafter called the Commission, by proposing 
to build at the company’s sole cost the necessary electric generating facilities 
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and to purchase from the Commission the surplus heat energy developed incident 
to the operation of the research and development facilities of the Commission 
at the sodium reactor experiment plant at Santa Susana, Calif., hereinafter called 
the SRE plant, 

On or about November 9, 1955, the company was advised by North American 
Aviation, Inc. (hereinafter called North American) that North American had 
received from the San Francisco operations office of the Atomic Energy Commis- 
sion written confirmation that they approved the plan of the Southern California 
Edison Co. and, because of the urgency of being permitted to proceed with such 
construction so as to permit the receiving of large pieces of equipment that 
were on order and to prevent further delays in the proposed construction sched- 
ule, authorized the Southern California Edison Co. at its own risk to commence 
the installation proposed by Edison and Edison proceeded to do so. There- 
after Edison learned of the acceptance by the Commission of its proposal subject 
to the negotiation of a formal contract. Negotiations for such formal contract 
have been proceeding since and it is believed that the terms thereof are now 
substantially agreed upon. 

Southern California Edison Co., among other things and subject to the terms 
and conditions of said contract will agree— 


1. to design, install, operate and maintain at its sole expense and with- 
out cost to the Government or its contractor all of equipment material, and 
facilities which are necessary for the safe and reasonably efficient conver- 
sion of the surplus heat developed at said SRE plant to generate electric 
energy for serving customers of Edisen Co. ; 

2. to pay the Commission for surplus heat energy developed at the SRE 
plant and supplied to the company’s steam generator at the rate of 45 cents 
per million B. t. u.’s of heat ; 

8. to cooperate in every reasonable way with the Commission and with 
North American in any training program and in permitting the representa- 
tives of other utilities, both investor owned and publicly owned, to partici- 
pate in the engineering, operating, and maintenance phases of the project 
under company control, in the manner and to the extent permitted by the 
Commission and North American. 


We realized at the time we made our proposal to the Commission that this 
project would not provide an economical power supply. But, it was our objective 
to obtain information, technical knowledge, and practical experience pertaining 
to the use of nuclear power for civilian purposes by participating actively in 
the project so as to make a substantial contribution of services, materials, and 
facilities necessary to the project, which we believe will be of value to this field 
of technology and to the entire electrical industry, all in the public interest. 

The company also recognized that this SRE experimental utilization facility 
is one of scientific and engineering experimentation, research and development, 
and that continuity of its operation is of vital importance to the Commission. 
Therefore, the Edison Co. intends to install and operate equipment which will 
be new and of good design and quality and which shall provide high reliability 
of service. 

We estimate that the total cost of the project, exclusive of the cost of pur- 
chased heat energy and exclusive of operation and maintenance expense, will 
exceed $1 million. 

The company commenced construction of the project on or about November 10, 
1955, and has been proceeding with due diligence in the construction and comple- 
tion of said project. It is our sincere belief that, barring unforeseen difficulties, 
all of the steam electric generating equipment will be ready for operation on or 
about October 1, 1956, and prior to the time heat energy will be available from 
the SRE plant. 

In conclusion, it is my opinion : 

1. That the project being installed and financed by Southern California Edi- 
son Co. will contribute importantly to the technology and practicability of gen- 
erating electric energy by the sodium graphite type of reactor. 

2. That private industry should carry on a substantial part of the research 
and development program on nuclear power facilities for the production of 
electric power and that it is not necessary for the Government to enter into any 
program for the construction of large demonstration reactors with the tax- 
payers’ money as proposed by 8S. 2725. The interest and activity of investor- 
owned electric utility companies and the commitments already made by such 
companies in the nuclear power program clearly indicate the willingness and 
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ability of the investor-owned electric industry to undertake a major responsibility 
for the commercial development by private capital of nuclear power facilities 
for the generation of electric energy. 

3. The number of qualified scientific and technical personnel now available 
for work on reactor programs is limited. Therefore, if the Government were 
to enter into an additional program for the construction of large demonstra- 
tion reactors as proposed by S. 2725 it would necessarily result in an added 
dilution of scientific and technical talent now fully employed. The coordina- 
tion and cooperation which exists today in private industry by the joint use of 
the services of scientific and technical personnel results in the maximum 
utilization of such talent. Under Government operation, a serious question 
would arise as to the practicability, and perhaps even the legality, of the 
utilization in private industry of the services of scientific and technical per- 
sonnel engaged in a governmental undertaking. 


I wish to thank you for the opportunity to appear before your committee 
and present my views. 

Senator Jackson. You wish to have the matters appended to your 
statement included as a part of your statement ? 

Mr. Linpseru. Yes, if they might be printed with the statement I 
would appreciate it. 

Senator Jackson. They will be included in the record at the point 
where you referred to them. 

Mr. Linpseru. Thank you. 

Senator Jackson. Senator Gore? 

Senator Gore. Mr. Lindseth, by way of demonstrating whether or 
not this list of 89 which you have cited is mostly of the test-tube 
variety, would you be so kind as to point out one single power reactor, 
except for Shippingport, the nuclear portion of which is financed 
largely by the Government, and a reactor to produce weapon materials 
or military propulsion, that has been constructed or on which con- 
struction has even started to generate power in as much as 5,000 
kilowatts ? 

Mr. Linpseru. In an exchange with one of the members of the 
committee, there was a question asked as to the power capacity of 
the Nautilus reactor and the Chairman of the Commission said the 
matter was classified. 

Senator Gore. I excluded that in my question. I excluded a reactor 
for military propulsion. 

Mr. Linpseru. I misinterpreted your question. The 5,000 kilowatt 
qualification would disqualify EBR-1, the first reactor in the country 
or in the world to produce electric power, because its capacity was 
less than 5,000 kilowatts. 

Senator Gorr. Will you be so kind as to point out one if you can? 

Senator Jackson. I think the one you just referred to, Mr. Lind- 
seth, was built by the Government anyway. 

Mri’ Lianpsern. Oh, to be sure. 

— Jackson. He is, I think, referring to any privately built 
reactor. 

Senator Gorr. I am referring to either Government or private. 

Mr. Lirxpsetu. To my knowledge, there is no reactor other than a 
military reactor producing power in the amounts which Senator Gore 
has limited the question to, 5,000 kilowatts. 

Senator Gore. I want to limit my questions because there are other 
witnesses. Do you know of a single electric utility which has served as 
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the principal contractor for the Government in the construction of » 
single reactor for power purposes ? 

Mr. Linpseru. No; I do not. 

Senator Gore. Why, then, do you assume that this should be pri- 
marily the prerogative of the utility industry ? 

Mr. Linpseru. Sir, I hope I didn’t use the word “prerogative.” 

Senator Gore. I did not assess you with that. That was my word. 
I didn’t mean to, at least, and if I improperly did so, I apologize. 

Mr. Linpseru. We have spoken about the American way of indus- 
trial and technical progress. All of us, you in your speeches on the 
Senate floor, and the testimony, have spoken very favorably about the 
free enterprise system in which you thoroughly believe, so we believe 
together in the objectives. 

It is not that a question should be raised that there is a prerogative 
of business to do something which the Nation has charged business 
with from its beginning and under which we have achieved our 
greatness. 

The question is: Why should we do it otherwise? The burden of 
our statement is that progress under the conventional and traditional 
American system is adequate and encouraging, and our objeciion to 
the bill is not in its objectives, which seek the development of low-cost 
electric power, which is our firm objective. We are together on tlic 
objectives. 

Our sole difference is on the method, and it is S. 2725 which pro- 
poses that we achieve the objective by methods which we think are 
un-American and contrary to our history and traditions. 

Senator Gore. You don’t really mean to say “un-American” ? 

Senator Jackson. Do you think the preference clause is un- 
American ? 

Mr. Lianpsernu. I do; yes, sir. 

Senator Jackson. Teddy Roosevelt was the one who offered that 
amendment originally, you know, to the Reclamation Act back in 1902. 
Do you think he was un-American ? 

Mr. Linpsern. I think the consequence of what was done has <e- 
veloped an un-American practice. 

Senator Jackson. You think all of those who voted for the prefer- 
ence clause, therefore, I follow logically, are un-American. 

Mr. Linpseru. No, sir; but I submit that the consequence of their 
vote is to put into the American statutes and in the public power prac- 
tices an un-American and a discriminatory practice which favors the 
minority of the American citizens at the expense of the majority. 

Senator Jackson. Private utilities have done pretty well under the 
preference clause. In the Northwest they are buying most of our 
power generated by the Government. As a matter of fact, they are 
making money now. In the old days when they operated under their 
system with watered stock and before we had the Holding Company 
Act, they were in real trouble and the people who invested in those 
companies in the Northwest lost their shirts. 

Today they are making money and they are buying it from Govern- 
ment-owned dams. I don’t know of any socialization that has taken 
place there. As a matter of fact, the wats State where you don’t have 
a single private utility is what State, Mr. Lindseth? You are wel! 
versed on the subject, and I am not, so I just want to ask you. 
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Mr. Linpsetu. Nebraska, sir. 

Senator Jackson, Did the Federal Government or the preference 
clause bring that about, Mr. Lindseth ? 

Mr. Linpseru. I am sorry, I am not familiar with the details of 
what caused the evolution in Nebraska. 

Senator Jackson. Wait a minute. I just want to ask you to answer 
the question: Did the preference clause that started with Teddy 
Roosevelt bring about a situation where there is not a single privately 
owned utility in that State? 

Mr. LinpsetTu. I am sorry, and I am embarrassed, but I just don’t 
know the answer to the question. 

Senator Jackson. You know that it is a fact that at the time the 
utilities were taken over in the State of Nebraska by reason of a 
State law; isn’t that right? 

Mr, Linpsern. I am sorry; I don’t know that either. 

Senator Jackson. What is your title? You are representing the 
Edison Electric Institute ¢ 

Mr. Lanpsetu. Yes, sir. 

Senator Jackson. Aren’t you pretty well versed in private utility 
operations ¢ 

Mr. Linpsetu. That is a relative term, sir, and I am embarrassed to 
say I am not competent to review the history of Nebraska public 
power. 

Senator Jackson. I think you will find, if you do a little research- 
ing—and if you want to file a statement on that you may—that the 
preference clause had nothing to do with it. 

Mr. Linpsetu. It is entirely possible and I just don’t know about 
it. 

Senator Bricxer. Those in Nebraska are city-owned, I believe. 

Senator Jackson. Governor, I think you will find that they have 
a setup that is more or less cooperatively owned. They are allowed 
to set up their own cooperative by reason of State law. 

Senator Bricker. However, most of the distribution plants in Ne- 
braska are owned by the cities. 

Senator Jackson. Both, I think. 

Senator Bricker. Many States have that situation. We have it in 
our constitution in Ohio, and yet we have very few of them that are 
city-owned. 

Senator Jackson. I think the record will disclose, Mr. Lindseth, un- 
der the preference clause the private utilities have been able to buy 
power, and I think they should. It hasn’t resulted in socialization 
at all. The troubles the utilities have had have stemmed right from 
the grassroots. Some of the most conservative elements in America, 
the farm groups, have moved in on the utilities with what they thought 
were the abuses, right or wrong. 

Senator Gorr. Mr. Chairman—— 

Senator Jackson. That isall. 

Senator Gore. Mr. Lindseth, my questions were not intended to be 
antagonistic to you or the industry you represent. I think I can make 
my point in a statement quicker than questions. e 

I sought to call to your attention the fact that the electrical utility 
industry had not been depended upon by the Government to develop 
nuclear science. I was attempting to call to your attention that the 
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electric utility industry is by no means the best qualified by reason of 
experience in this field. 

here are other segments of our industrial life that have had more 
experience, more competency, more technical experience, and attain- 
ments in this field than the electric utility industry. 

That is not meant to be an indictment of the electrical utility in- 
dustry. Your industry is essentially an electrical generation and dis- 
tribution industry. The construction of an atomic power reactor is 
quite a different thing from the standpoint of technology. 

Your statement, of course, is a long statement and a well-prepared 
statement from your point of view. There are a number of state- 
ments on which we could have some discussion, I hope, to the possible 
enlightenment of each of us. I will refer to but one. 

On page 9 you say that this program which I propose generally 
would duplicate work already underway. If that be the case, it would 
be the fault of the Atomic Energy Commission. I have not proposed 
any duplication. I have tried to make it plain that it was to be entirely 
supplementary. 

There are so many promising processes and methods which are not 
being tried, which are not being exploited, and in which we are not 
obtaining experience in actual construction, but I think there is a vast 
field in which the Government can operate. My only serious doubt 
about the program is whether it should be confined to six. 

I only make that comment with respect to your sentence on the top 
of page 9, and I thank you very much for your courtesy. ~ 

enator Jackson. Senator Bricker ? 

Senator Bricker. I have no questions. 

Senator Jackson. Senator Pastore? 

Senator Pastore. I haven’t had the opportunity, sir, of listening 
to your statement, but I have been trying to pick up fragments here 
from one of the members of the staff, and I think that you directed 
some statements toward the preference clause. 

Do you feel that if we have a preference clause at all, in equity and 
justice to all segments of the country this preference clause ought to 
also include those sections of the country that don’t have the boon and 
bounty of public or hydro-electric power, but must be confined strictly 
to private power, and that they ought to be considered, too, consider- 
ing the fact that the rates there might be higher than other parts of 
the country ? 

Do I make my question clear ? 

Mr. Linpsern. With one minor clarification. When you say those 
areas considered, you mean for possible Gore reactors, Government- 
built ? 

Senator Pastore. Yes, if we are going to have them at all. 

Mr. Lanpsernu. Sir, that is a hypothetical question which presup- 
poses, I presume, that we are going to have these reactors and we are 
now locating them in the country. 

Senator Gore. I don’t mind you indulging in that presumption. 

Mr. Linpsern. There was a witness here last week who said, “If you 
will grant my assumptions * * * ”, 

Senator Pastore. I realize the position you have taken. You have 
taken the position, as I understand it, that heretofore the progress has 
been satisfactory on the part of private industry. There are some of 
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us who are somewhat concerned that other rival countries might out- 
distance us in this race. 

There, of course, we have a dispute. We have a sense of controversy 
as to who is right and who is wrong. Mr. Gore takes the position that 
he is not opposed to the development of this art on the part of private 
industry, but he feels that not quite enough has been done, that there 
are certain obstacles in our way, and for that reason there must be 
governmental participation. 

There are some who fee] that private industry can do it alone. Up 
in our part of the country we have the Yankee Atomic Energy Co. that 
does receive a subsidy from the Federal Government. They have 
applied for it. They are a group of private companies. They don’t 
see any harm in some kind of public subsidy in order to do this job, 
because there is a research benefit for the entire nation. 

There are other people who feel that Government alone ought to 
do this. Mr. Gore takes the position that private industry ought to 
do it and that supplemental to that we ought to get this show on the 
road, we ought to do everything possible, and that the Government 
ought to participate, too, by building these six reactors, 

All I am asking is: In the event that the Congress takes that point 
of view—I am not asking you to take it—and does appropriate the 
money for these additional six reactors, then do you feel that if there is 
any preference to be given at all, the private companies should be 
considered, too, on behalf of those consumers who live in areas where 
the cost of electricity is very high ? 

I am speaking now of New England. I come from New England 
where we don’t have public power, where we don’t have the REA’s or 
the cooperatives, particularly in the State of Rhode Island, and con- 
stantly I pick up advertisements throughout the country that are try- 
ing to attract industry from our regions and to go to those sections 
of the country that enjoy public power because power there seems to 
be cheaper. 

While I don’t want to get into that debate at all, I think it is an 
unfair situation to have taxpayers’ money used in order to generate 
cheap power in certain parts of the country and have that contribution 
made by other regions when they are going to take the chance of losing 
their industries. That is the point I make. 

I am asking you in working out these preference clauses whether 
or not all factors ought, to be taken into account and whether or not 
the high rates in some private utility company service sections we 
ought to have under consideration also. 

Mr. Linnsern. As we testified—and our committee has expressed 
itself in connection with section 182(c) of the act—our opposition to 
preference does not relate to the position which Senator Pastore has 
here expressed because it does specify there that preference should 
also be extended first to those areas where fuel costs, and therefore 
power costs, are the highest. 

Senator Pastore. I remind you, sir, that that was my amendment. 

Mr. Lanpsetn. Very good, sir. We do not take issue with that. 

Senator Pastore. That is all. 

Senator Jackson. Are there any other questions ? 

Senator Bricker. Can you see any reason for any preference clause 
to anybody? Public power in certain places is perfectly efficient and 
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recognized as a part of the whole power development program. 
Private development has been more extensive, of course. 

In the light of that fact, all of them legitimately and legally 
operating, is there any reason for any preference clause of alien 
or character? 

Mr. Linpseru. We think not. 

Senator Bricker. That is all. 

Senator Jackson. Mr. Lindseth, do you support the Shippingport 
formula ? 

Mr. Linpseru. By formula you mean a reactor to be owned by the 
Government and the sale of the steam to a utility ? 

Senator Jackson. You are familiar with the setup there. The 
Government by and large paid for the cost of the reactor, or is direct- 
ing the reactor construction, but private enterprise, of course, is 
building the power generating facilities and will operate the reactor. 

Mr. Linpseru. Because Shippingport was authorized before the 
1954 amendment, it was probably the only feasible way in which a 
large reactor could be built and associated with a utility, because of 
the restrictive provisions before the 1954 amendment. 

There was no alternative in those days. There is an alternative 
today and the Shippingport formula, if that was the word you used, 
is not as favorable for the Government or for the United States for 
the advancement of nuclear power development as are reactors under 
the power demonstration program or under the licensing provisions 
of 1954. 

Senator Jackson. I take it, then, that you would oppose that for- 
mula in the future. 

Mr. Linpseru. We would offer as an alternative a preferable ar- 
rangement such as Consolidated Edison, Commonwealth Edison, 
Yankee, or Atomic Power Development Associates. 

Senator Jackson. Thank you. We appreciate having your 
statement. 

Our next and last witnesses, this morning are William F. Schnitzler, 
secretary-treasurer of the AFL-CIO and Andrew J. Biemiller, legis- 
lative representative of the AFL-CIO. 

Will there be separate statements ? 


STATEMENT OF WILLIAM F. SCHNITZLER, SECRETARY-TREAS- 
URER, AFL-CIO; AND ANDREW J. BIEMILLER, LEGISLATIVE 
REPRESENTATIVE, AFL-CIO 


Mr. Bremer. No. 

Senator Jackson. Mr. Schnitzler, we are pleased to have you here 
this morning, and we will let you proceed in your own way. 

Mr. ScrrnttrziEr. Chairman Jackson and members of the Joint Com- 
mittee on Atomic Energy, I am William F. Schnitzler, secretary- 
treasurer of the American Federation of Labor and Congress of In- 
dustrial Organizations. I am accompanied by Mr. Andrew J. Bie- 
miller, one of our legislative representatives, and Mr. Leo Goodman, 
of our research department, who is working on atomic energy matters. 

Organized labor has been actively interested in the whole subject 
of atomic energy ever since the first military use—the explosion of a 
fission bomb burst this science into public knowledge. Prior to our 
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merger in December 1955, each of the segments, the AFL and the CIO 
had established by action of their highest legislative bodies a special 
committee to represent organized labor’s interest in the nuclear science 
field, not only in the collective bargaining sense, but also as citizens 
actively participating in government, our interest extends to the ques- 
tion of broad public policy rding the impact of this new science 
on American life and all of modern civilization. 

When the first atomic energy legislation was before the Congress 
organized labor participated in the extensive debate which occurred 
throughout the length and breadth of this land on the question of the 
direction which this new science would take. 

You will recall the great debate as to civilian versus military con- 
trol, which resulted in the enactment of the McMahon bill, the Atomic 
Energy Act of 1946, to vest primary control in civilian authorities. 

I would note in passing that one of the witnesses for the military 

osition at that time—the then Deputy Chairman of the Army, Navy 
Munitions Board and Special Assistant to the Secretary of the Navy, 
Rear Admiral Lewis L. Strauss, who is now Chairman of the Atomic 
Energy Commission. 

One of the first resolutions which was adopted by our merger con- 
vention in New York in December 1955 was a resolution on atomic 
energy. I understand this resolution was placed before this com- 
mittee on March 6, 1956, during the hearings on the development, 
growth and state of the atomic energy industry, and I request its full 
text be incorporated in my statement at this point. 

Senator Jackson. Without objection, it will be so included. 

(The resolution referred to follows :) 


AFL-CIO CONVENTION RESOLUTION 
ATOMIC ENERGY 


Developments in atomic science have reached the stage of technologically 
translating theoretical scientific knowledge into increasingly practical peaceful 
application. A widening impact on most of industry can be expected soon. 

At the Geneva Conference on the Peaceful Uses of Atomic Energy an impetus 
to early application of many uses was given by broadened declassification of 
secret atomic information and a fréer exchange of scientific discoveries than had 
existed in many years. Further developments along this line will undoubtedly 
result from the establishment of an international agency on atomic energy, which 
is now under active consideration by the United Nations. 

To organized labor these developments provide an opportunity and a challenge 
to serve as a public interest force seeking the maximum application of this new 
science and industry for the broadest beneficial uses for all of mankind. Or- 
ganized labor must act also to assure maintenance of adequate protection from 
harmful radiation both for workmen exposed to radioactive materials and for the 
general public. 

The worldwide importance of the growing application of nuclear science led the 
free trade unions of the world, through the International Confederation of Free 
Trade Unions, to convene an International Conference on the Peaceful Uses of 
Atomic Energy in Brussels, Belgium, last August, just prior to the Geneva Atomic 
Conference. The ICFTU conferees, while supporting the measures taken by 
yarn governments and the United Nations, called especial attention to the need 

or: 

Democratic control over the production and use of atomic energy; 

The association of the free trade unions with such control ; 

The application of all necessary safety measures in plants extracting and 
producing fissionable materials, producing atomic energy and using its 
products; 

The insuring of high social standards in plant extracting and producing 
fissionable materials and atomic energy, with the cooperation of the free 
trade unions, in the first place by means of collective bargaining ; 





162 ACCELERATING CIVILIAN REACTOR PROGRAM 


Adequate safeguards for the rights and interests of the workers wherever 
displacement of manpower might result from atomic developments, 

Here in the United States, where the greatest investment of public funds has 
been made in developing this new technology, action for more rapid and broadened 
application of peaceful uses of nuclear science must be urged upon the Atomic 
Energy Commission. 

After several years of hesitation, the Commission finally in the past year has 
been nudged into stepping up the pace of both government and private develop- 
ment for peaceful purposes, but still is proceeding slowly and, as far as the public 
is concerned, largely in the dark. 

In stimulating a more aggressive program of development for civilian uses, the 
AEC and the Nation must remain alert to the danger of commercial monopoly. 
The Government must vigorously enforce its authority to prevent any firm from 
using patent rights to gain monopolistic control of any important phase of nuclear 
development. 

A relatively few industrial giants have had the opportunity as contractors for 
the Government in the military development phases of the atomic program to gain 
special know-how and personnel in this complex field. They must not be allowed 
to convert their head start or inside knowledge into an unduly favored position 
or exclusive control of any aspect of private application. 

The widening of private activity in this field must take place on a truly com- 
petitive basis to bring to the American people the benefits to which their invest- 
ment in atomic energy entitles them. The Government must therefore encourage 
participation by as wide a variety of responsible private enterprises as prac- 
ticable and must assure such enterprises an equal opportunity through appro- 
priate provisions for access to necessary atomic information and resources: 
Now, therefore, be it 

Resolved, The AFL-CIO urges the following as fundamental elements in an 
enlightened United States atomic energy program in the best interests of the 
American public and the world as a whole: 

1. The United States should participate wholeheartedly in the formation and 
operation of an international agency on atomic energy adhering to the principles 
urged upon the members of the United Nations by the ICFTU. 

2. The United States should encourage, and participate in, regional agree- 
ments under the United Nations Charter to make possible for several countries 
within the appropriate region to assure mutual availability of capital, technical 
know-how and equipment, as well as to develop common programs in whose bene- 
fits all would share. 

3. Development of peaceful uses of the atom should be promoted as rapidly, 
fully, and equitably as possible, to hasten the day when the atom’s potential 
is reflected in improved standards of living for all. 

4. The tasks of overcoming technological obstacles and of putting atomic 
energy into practical everyday civilian use in this country, including the con- 
struction of large-scale power reactors, must be carried through both by the 
Federal Government itself and by expanded participation of private enterprise. 

5. In encouraging broadened participation by private industry, the Federal 
Government must not relinquish its responsibility to assure that atomic energy 
is developed and applied in the public interest and under standards established 
and maintained to that end. Federal policy must prevent the development of 
monopoly in any aspect of this new industry. 

Full consideration must be given to the probable need for Federal standards 
to be established either through the licensing power of the Atomic Energy Com- 
mission or by legislation. 

6. Since expanded peacetime atomic development will have a marked economic 
and social impact, its likely effects must be weighed carefully in advance and a 
program must be drawn to meet the human needs arising out of any dislocation 
of existing industry. 

7. The public must be kept informed fully of the Nation’s peacetime atomic 
plans and progress. The program of easing and eliminating secrecy restrictions 
on nonmilitary technical information must be greatly accelerated. 

8. The growth of atomic energy operations requires that particular attention 
be directed to the development of— 

(a) A sound labor-management relations program, with maximum em- 
phasis on free collective bargaining as an integral part of broadened private 
enterprise. 

(b) Effective health and safety standards to meet the special hazards 
presented in work with radioactive materials. 
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(c) Provisions for fair compensation for workmen suffering radiation 
injury. 
(d) A voluntary manpower program to assure a necessary supply of com- 
petent skilled labor to meet our atomic needs. 
9. A statutory labor-management advisory committee should be established 
to advise the Atomic Energy Commission in developing these programs. 
Committee Secretary SopeRsTRoM: I move adoption of the resolution. 
The motion was seconded and carried. 
Mr. Scunirzier. Today we are particularly interested in resolves 
Nos. 3 and 4, which read : 


3. Development of peaceful uses of the atom should be promoted as rapidly, 
fully, and equitably as possible, to hasten the day when the atom’s potential is 
reflected in improved standards of living for all. 

4. The tasks of overcoming technological obstacles and of putting atomic en- 
ergy into practical everyday civilian use in this country, including the construc- 
tion of large-scale power reactors, must be carried through both by the Federal 
Government itself and by expanded participation of private enterprise. 

Numerous of our affiliated international unions that have been meet- 
ing recently in conventions are showing growing interest and are 
adopting resolutions concerning the development of atomic energy for 
peacetime uses. 

The evidence continues to accumulate, Mr. Chairman, that further 
action is needed to implement these two resolves. But, Mr. Chairman, 
the evidence of the lack of action here is made doubly pointed by the 
growth of significant developments abroad. I assumed, Mr. Chair- 
man, when I read the monthly journal of the British Trade Union 
Congress for April 1955, that 1t was pardonable pride which resulted 
in their title, “In the Atom Race Britain Sets the Pace.” Since writ- 
ing this yesterday, I note in this morning’s paper further releases of 
the development in Britain. 

I was quizzical when I noted their paragraph which reads : 

In the United States there is talk of supplying New York with power and light 
through atomic energy but there is no evidence that it is any more than news- 
paper talk. 

Then I was encouraged when the next month the British Labor 
Movement noted, and I quote: “America enters race to use atom 
power.” The British Government program announced in February of 
last year for 12 reactors, has since been bolstered with an announcement 
for a total of 22, and the first plant at Calder Hall is virtually com- 
pleted. My British trade-union friends advise me that electric power 
will go into the grid either late this year or early in 1957. 

Mr. Chairman, the chairman of the British atomic power program 
when visiting here recently, stated that Great Britain had six dual- 
purpose reactors already under construction. There is report of real 
progress in France. And now the stories of atomic progress out of 
the great dictatorship, the Soviet Union, come every day. 

I have not seen, nor do I know, how to credit the quality of work 
which they are doing, but thousands of our members read the news- 
papers published around our own atomic- -energy installations and they 
believe them. I hold in my hand a copy of the Oak Ridger, published 
at the home of the atomic-energy industry. 

The issue of May 18, 1956, just last Friday, has a front page head- 
ing: “United States Scientists Describe A-Facilities as “Terrific, ” and 
the article, and I read only one paragraph: 


Western scientists have been given a look at the Soviet Union’s hitherto top 
secret atomic smashing laboratory. 
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Said one American, and T quote: “Absolutely first-class work.” 
The Christian Science Monitor says: 


Soviet leaders harness the atom to propaganda— 


and there is no doubt that the Soviet dictatorship will take propa- 
ganda advantage of any gain which they make in this field. But if 
we are to credit the responsible observers we must acknowledge the 
size of the program in which they are engaged in applying the know]- 
edge they have in nuclear science, however they got it, to the latest 
developments in this industry. 

The Monitor says they intend to accomplish the installation of be- 
tween 2 and 2% million kilowatts by 1960. This goal exceeds the 
British program of 2 million kilowatts by 1965. The program in the 
United States falls tragically below both figures. 

In trying to understand why this has happened, we turned to some 
of the leading scientists in this field and we found some explanation 
in the statement of Mr. Alvin Weinberg, the Director of the Oak 
Ridge National Laboratory. He asked at a recent meeting of the 
atomic industrial forum, and again I quote: 

Why is it that in this country our large-scale power demonstration program 


cannot be launched on the same scale as the demonstration program of our 
competitors? 


He answered: 


The reasons are really not hard to find. They center primarily around the 
fact that at the moment the economic incentives to go into large-scale power 
reactor development are not sufficiently apparent to make such development a 
really good short-term bet. 

The question, therefore, is very simple. If high power costs give 
the British an incentive to go ahead and propaganda value impels the 
Soviet into a big program, and the Director of the Oak Ridge Nation- 
al Laboratory is right that economic incentives are not sufficiently 
apparent to move the program here in the United States, are we going 
to be left at the gate ? 

Speaking in behalf of organized labor, I urge that this committee 
see that the United States is not left behind. 

I urge that we do not sit here endlessly debating whether more con- 
cessions and subsidies are needed to spur private industry into action. 
The gentlemen of the utility industry assured us that if the Congress 
would pass the 1954 Atomic Energy Act, opening the way for partic- 
ipation of industry in the peaceful application of the atom, we could 
expect immediate action. 

Instead, these same people have come back to this committee re- 
peatedly asking for one concession or subsidy after another. But 
the net result in the way of action has been the construction of one 
reactor largely with Government funds and the granting of two 
construction permits. Actual work has not yet started on these last 
two reactors. ; 

Frankly, Mr. Chairman, the labor movement is becoming most dis- 
turbed over the lack of action. Once preeminent in the atomic field, 
we seem to have lost the initiative. It is high time we regained it—it 
is high time to get at the core of the matter and get immediate action. 
We urge your committee and the Congress to instruct the AEC to pro- 
ceed forthwith as vigorous and determined a program for peaceful 
application of atomic energy as our scientists are able to develop. 
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This is not the time to argue ideologies. This is the time to show 
our American initiative and get the job done. 

The Gore bill, S. 2725, provides the basis for committee action. 
This committee has already held extensive hearings on: 

1. The McKinney Panel report. 

2. Statutory hearings on the development, growth and state 
of the atomic energy industry. 

3. Proposals for Government indemnity insurance. 

The Subcommittee of the Interstate and Foreign Commerce has 
held extensive hearings on proposals relating to exemption of utilities 
engaging in atomic reactor building from the Public Utility Holding 
Company Act of 1935. 

There have been full and adequate hearings. What is needed is a 
little action. 

I do not pretend, Mr. Chairman, nor does organized labor seek to 
adopt the role of scientific advisor to this committee, but we do know 
the political facts of life. Our neighbor to the north, with far less re- 
sources than we have, talks of developing the most advanced reactor in 
the world for testing power systems to go into operation in 1956. Can 
we afford to continue to lag? 

We of labor are ready to do our part. The kind of crash program 
urged by Commissioner Murray and authorized by the Gore bill has 
our support. May we remind the committee that we did our part in 
the crash program that developed the atom bomb. 

With no previous experience as we now have, we helped assemble 
and train a working force that started from scratch and built a tre- 
mendous plant for the most stupendous scientific achievement in his- 
tory. We can do it again, particularly if the committee will set up 
by legislation the kind of joint labor-management advisory, committee 
that functioned so successfully as an integral part of the War Man- 
power Commission during the war. 

In closing, Mr. Chairman, I should like to make this point. No 
organization in America, or in the world for that matter, has a more 
honorable record of constant and vigilant opposition to the Communist 
conspiracy than the AFL-CIO. 

We shall be relentless in continuing that opposition. But we are 
becoming exasperated with the failure of our Government to take the 
initiative in so many fields. We wait to see what the Russians are 
going to do and then formulate our policy. 

Let us drop this attitude, at least in the atomic field. Let us again 
seize the initiative and take all necessary steps to bring the potential 
blessing of the new source of energy to not only our own people but 
those of the entire free world. Let us as the leaders of the free world 
be the ones who bring these blessings to the underdeveloped countries 
so badly in need of energy. Let us not wait until Russian develop- 
ments force us into action. 

Let us show the world that the first democracy of the modern 
world—the United States of America—can mobilize its scientists, its 
workers, it managerial skills, its resources, to truly harness the atom 
for peaceful uses and bring a higher standard of living to peoples 
everywhere. 

The passage of the Gore bill, Mr. Chairman, would be an important 
step for freedom-loving people everywhere. We trust that your com- 
mittee will report the bill promptly. 
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Senator Jackson. Mr. Schnitzler, the Chair would like to congrat- 
ulate you on the clarity of your analysis of the problem, and the brevity 
of your presentation, and the constructive suggestions you have made. 

Senator Gore ? 

Senator Gore. I will yield to Senator Pastore. 

Senator Pastore. I join with Mr. Jackson in complimenting you 
for what I consider to be a very concise, clear and constructive state- 
ment. I do want to say that I more or less enjoy the same apprehen- 
sions, if that is the proper phraseology, as you do. I am somewhat 
surprised sometimes to listen to the advocates of private industry— 
and I fundamentally believe in our system of free enterprise—who 

take the position that government should be out of this field because 
they are now ready to assume full responsibility. 

I go along with Senator Gore, who has said that this job must be 
done. It isa question of approach. It is a question of whether we are 
doing a]l that we possibly can do in order to match the rivalry that 
confronts us, particularly from a regimented nation like Russia, and 
a, socialized nation when it comes to electricity on the part of the 
United Kingdom, that decides on the top what they are going to do 
and how much money they are going to put in this, not only to win 
the hearts of the world, but also to capture the international markets 
of the world, and I think myself that we have reached the point now 
where we must in the C ongress determine exactly whether we have 
gained the proper pace and whether we are maintaining the proper 
pace. 

We have a group proposal—and I am glad to see that Mr. Cisler is 
in this room today—and they have now created what is the Atomic 
Power Development Co., and I think, if I remember correctly, that 
that represents about 40 percent of the entire electrical output in this 
country. 

If it is true that 40 percent of the entire electrical output of this 
country is building one breeder reactor, we can only hope to have 2% 
reactors, if my multiplic ation is correct, as against the 22 that you are 

talking : about in E ngland. 

I say that the question that confronts us is precisely this: If there 
is participation on the part of the Government in this research field— 
and that is the reason why I feel that the Government belongs in it, 
because it is still a research field—I see no encroachment here on pri- 

vate industry. 

We are not building these reactors today so as to sell electricity to 
various parts of the world. All we are doing is engaging in the re- 
search and the development of this art, and unless we build reactors, 
we don’t know what the bugs are in them. We don’t know how far 
we can go in the development of this particular field. 

However, the thing that concerns me most is this: Government, to 
be sure, should not engage itself in this field if it means that we are 
going to retard the whole program, and the question before us is: Is 
private industry at the present time equipped? Is private industry 
capable? Has private industry the money to do what is necessary to 
be done in order to match this rivalry that is met with in socialized and 
regimented nations, and the best figures that we have indicate that 
i pay now proposals before us amounting to $200 million or $300 
million. 
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I submit that is not enough. We spend maybe 5 times that amount 
of money to help to build up the economies of other countries of the 
world in 1 year, and here we are where we are confronted with a cata- 
clysmic project, one that might turn the entire mode of living of man- 
kind overnight, the production of power through the use of nuclear 
energy, and what are we prepared to give up in the devolpment of 
this field ? 

About $200 million or $300 million. And industry comes in here 
and says that is enough. If this were strictly a question of building 
reactors after we have established a prototype, I think the argument 
would carry some validity, but we are in a research field and if we 
develop this research we will be aiding private industry and private 
industry should welcome this participation on the part of the Federal 
Government, unless it deters their own actions. 

Certainly the United States Government is not going to build re- 
actors to sell electric current and nationalize our entire industry. I 
think the CIO and the AFL would be against that. I think their public 
utility workers, their electrical workers, would be against a socialized 
program because they, too, want to operate in a free market that is 
guided by collective bargaining and they are not ready and willing 
to give that up either. 

However, I do subscribe to what you said, sir. That as long as 
we are in this competition, as long as we have private industry only 
putting up $200 million or $300 million, which is a sizable amount, but 
yet not quite enough, when we look around us and see what is taking 
place on the other side of the ocean, I think that private industry ought 
to in this instance actually encourage the Federal Government to pur- 
sue its research activities to build these reactors if it means better re- 
search in order that we can join hands and maintain the leadership 
in the world which is absolutely necessary if we are to keep it. 

Senator Jackson. Senator Pastore, I know I subscribe to just what 
you have said. I think you have made an excellent statement of the 
problem the committee 1s up against and what we should be doing 
about it. 

Senator Bricker ? 

Senator Bricker. I have no questions. 

Senator Jackson. Senator Gore? 

Senator Gore. Mr. Chairman, I want to join with you in compli- 
menting Senator Pastore on his statement. It was comparatively brief, 
but I think you will agree, Mr. Schnitzler, comprehensive. 

If the stenographer does a good job of punctuation, it will need 
no revision. It was excellent, and I thank you for your statement. 

I would like to call to your attention, Mr. Schnitzler, since you made 
some references to the propaganda efforts of the communistic con- 
spiracy, that the United States alone has used the atom for destruc- 
tion. It would seem, though I, like you, claim no competence in this 
field, from what I have read and from what members of your or- 
ganizations and you have read, that the Soviets are undertaking to 
brand the United States as a warmonger, as a nation dedicated to 
the development of atomic science for war purposes, for destructive 
purposes, and let me ask this of you: What effect do you think it 
would have in the field of international prestige, propaganda, and 
political appeal, particularly since it was on the yellow man that the 
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atom was dropped, if 4 years from now the Soviet Union is generating 
8 to 5 times as much atomic power as is the United States? 

Mr. Scunirzier. Tremendous. We participate in numerous con- 
ventions of international organizations representative of the free labor 
movements of the world, and in every one of those conventions we 
find ourselves confronted with numerous resolutions. 

The organized workers of Japan always have a resolution to 
eliminate the use of atomic weapons during a war and keep reciting 
what happened to them. Other nations that are fearful that we 
might use it on them come up with resolutions, too, wanting to out- 
law the use of atomic bombs, and in every instance the concentration 
of what is directed at us is just as you say, that we use the atom for 
war purposes, not for peace purposes. During these last few months 
everything that has come out of Russia dwells on the peaceful de- 
velopment of atomic energy and talking about what they are doing, 
and how they are now the great nation in the world leading the 
world in the peaceful uses of atomic energy, and here we sit with 
nothing to counterattack this propaganda after we had first developed 
the atomic energy here in this country. 

The members of our unions, the officers of our unions throughout 
the country, are concerned with this, because they acknowledge that 
this is going on at the present time. We think that when you talk 
about building six reactors, it isn’t quite what we think ought to be 
done. We don’t know enough about this field to say whether it should 
be 6, 16, 26, or possibly 60. 

We should build as many different kinds of reactors as it is pos- 
sible for our scientists to develop so that we can finally get down 
to using what we consider to be the best. However, in the face 
of this opposition, it appears to us that there is sort of suspicion cast 
at our Congress and our Government that in developing these reactors 
for peaceful use, maybe the Congress or the Government may have 
something else in mind that may be directed against private enter- 
prise or private industry. 

Now everybody knows where the AFL and CIO stood as individual 
federations on the question of private enterprise. They know where 
we stand now and we have none of those suspicions. We are interested 
in getting this program going. 

We are interested in us getting as much use out of this new develop- 
ment as is humanly possible for the good of the people of our country, 
and for the good of the people in the free world who will be partners 
of ours in the fight for freedom, and we must get it going. 

We are way past the talking stage, way past the talking stage. I 
heard a witness for industry this morning talking about the people 
that the industry serves as lola a representative part of the state- 
ment. 

I don’t believe that because I am one of the users of electric power 
and I wasn’t consulted as to whether I am part of that statement, 
absolutely not. Then they talk about what they are planning to do. 
Well, they keep saying to the labor movement, “You represent 15 
million members.” Well, that is so, but if we take the same line, 
possibly we are planning for 40 million members, whether we have 
that right now, and could say that we are speaking for 40 million. 

We don’t have 40 million. We have 15 million. We can only speak 
for what we have, and if the industry will make the same approach 
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to this problem as we do, then they will only be able to talk of what 
they have, not on the planning that they are doing way off into the 
future that gives you absolutely no guaranties, 

This is a serious problem, This is an important problem, a prob- 
lem in which we have to give everything that we can to hold the initia- 
tive so that some day, as we are constantly faced with the Communist 
menace, we know more about it than any other country in the world. 

There is no organization, no society, no peoples ane that. know 
more about communism than we do, because we are in daily contact 
with it, fighting it every step of the way day in and day out. You 
can never rest for a moment. To rest for just a moment gives them 
an advantage of some kind. 

We are getting to the point where, I might say, we get sick and tired 
of hearing the same thing, that we have to do this because Russia is 
doing it. By God, when are we going to get out in the front and let 
the Russians over there use as part of their argument, “We’ve got to 
get going because the United States is ahead of us.” 

Let’s get the United States up in the position where it belongs. We 
say, we are the leader. It has been forced on us or given to us, or 
whatever expression you would use. We are the leader of the free 


world and instead of leading, we are always chasing somebody else 
and not quite catching up. 

Senator Jackson. Senator Pastore? 

Senator Pastore. I don’t want to take any more time because, after 
all, L have consumed quite a bit of time and the hour is running late, 
but I think that sometimes we ought to put these things in proper 
foeus. 

The President of the United States is offering 20,000 kilograms of 
pure uranium for domestic use and there is 20,000 plus 200 kilograms 
for international use in conformity with this idea of the international 
agency, of which he spoke before the United Nations in December of 
1953. 

I am told that this uranium is worth about $1 billion. That is, 
$1,000 million, and the big question is that we don’t have the reactors 
to put this uranium in and to manufacture the power that must be 
manufactured. As I said at another meeting today, it is like giving 
a person without arms a baseball bat and asking him to hit a home 
run. 

You have to have a place to put this uranium in order to build the 
power. When I was at the United Nations this last fall to attend 
the Assembly as a delegate on the United States team, all the repre- 
sentatives of the nations of the world talked about atomic energy. 
the peaceful use of atomic energy. aiid 

In other words, the world is conscious of the potentiality and of the 
power of this tremendous force of nature, and what are we doing here? 
When you put it in proper focus, private industry has already not 
dedicated, but talked in figures of $200 million or $300 million. 

Do you realize that that is what it cost us just to build the aireraft 
carrier Forrestal? That is how much we are doing in the field of this 
one thing which will guide the destiny of man and I hope one day 
remove the causes of war. 

We are putting up no more than it cost us to build one aircra ft 
carrier. 
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: Mr. Scunirzier. That is over a period of 5 or 6 years. That isn’t 
year. 

Senator Pasrore. And that is America’s effort. If anybody can 
stand here and tell me that that is adequate progress, then I am afraid 
I have learned nothing on this committee for the last 3 years. 

Senator Gorn. You see, Mr. Schnitzler, and hear why I am hesitant 
to enter any battle on the floor of the United States Senate unless 
Senator Pastore is with me, 

: Mr. Scunirzier. We are glad to hear he is with you on this, Senator 
ore. 

Senator Gore. You used a word just before Senator Pastore’s state- 
ment that I want to revert to: “use”; you mentioned that you wanted 
to come to the point that we could “use” this resource for the benefit 
of our people. That, of course, is a field in which you, I take it, are 
more competent than in the international field. 

I certainly feel that way with respect to myself. Is not electricity 
now the lifeblood of modern industry ? 

Mr. Scuntrzzer. It certainly is. 

Senator Gore. Do you know of a community that can obtain the lo- 
cation of an industry without a supply of electricity ? 

Mr, Scunirzter. No, sir. 

Senator Gore. Do you know of an industry that can be established 
without the use of electricity ? 

Mr. Scunirzter. No, sir. 

Senator Gore. That being so, do you not think it is of tremendous 
importance to the economic future of this country in its comparative 
relations with its sister nations of the world to have available an abun- 
dant source of power at the lowest possible economic rate ? 

Mr. Scunirzter. I think our entire future standard of living and 
the future of our entire Nation is wrapped around that statement. 

Senator Gorr. That being true, you feel then, I take it from your 
statement, that not only from the standpoint of maintaining our inter- 
national leadership in the political world and economic leadership, but 
merely from the standpoint of retaining our industrial capacity and 
economic advantage or economic equality with the industry of other 
nations, we cannot afford to fail to exploit fully this very promising 
source of cheaper power in the future? 

Mr. Scunirzter. You are absolutely right, Mr. Senator. 

Senator Gore. I am glad to have you on my side, too. Thank you 
very much. Your testimony has been fine. 

Senator Pastore (presiding). If there are no further questions, we 
shall recess until 2 o’clock in this same room. 

(Whereupon, at 12:45 p. m., the Joint Committee recessed, to re- 
convene at 2 p. m., the same day.) 


AFTERNOON SESSION 


Senator Pastore (presiding). Our first witness this afternoon is Mr. 
McCune. All right, Mr. McCune. If you are ready, we are and you 
may proceed in your own fashion. 
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STATEMENT OF FRANCIS K. McCUNE, VICE PRESIDENT, GENERAL 
ELECTRIC CO. 


Mr. McCune. Thank you, Senator. My name is Francis K. McCune. 
I represent the General Electric Co. 

The present hearings are devoted to gathering information about 
this country’s progress in atomic energy. Thisis your obligation under 
the law. The country and the atomic industry should count them- 
selves fortunate that you have been so zealous in discharging this 
obligation. I hope that my testimony today will help you in making 

. the judgments which can be so important to our future in this field. 

The interest of General Electric in atomic energy is of long stand- 
ing. Our research laboratory scientists were among the pioneers in 
atomic research. We made substantial contributions to the work of 
the Manhattan District during the war. For a decade we have con- 
ducted, on behalf of the Commission, some of its major defense 
programs. 

However, our interest in atomic development has never been limited 
to its military aspects, important as these are. As you know, General 
Electric was among those who urged upon Congress the passage of the 
1954 act. We believed that our country’s atomic progress would be ac- 
celerated by permitting the free play of the initiative and energies of 
a large number of people in private business. Subsequent to the pas- 
sage of the 1954 act, we advocated before you policies designed to draw 
more companies and individuals into the atomic industry. We told 
you that we hoped that entry into the atomic business would be as free 
as possible, that we had grown and prospered in a competitive economy 
and that we deeply believed in the value of competition. 

Working with our own funds we started in 1952 to study very seri- 
ously the commercial prospects of atomic electric power generation. 
As it became clear that the act of 1954 was likely to pass, we increased 
this effort. Upon the passage of the act, General Electric began major 
programs in the commercial atomic field. Our Hanford atomic prod- 
ucts operation, our aircraft nuclear qoeeede department in Cincin- 
nati, and the Knolls atomic power laboratory were dedicated to de- 
fense activities. Hence, we added a fourth organizational component, 
our atomic power equipment department, which is responsible for our 
civilian business. My purpose today is to tell you what we have been 
doing in this business and where we stand now. 

Currently, our major activity is the design and construction of a 
180,000-kilowatt nuclear powerplant, the Dresden station, for Com- 
monwealth Edison Co. of Chicago. This plant will be located about 
50 miles southwest of Chicago and is scheduled to be in regular 
operation before the end of 1960. ' 

I have already testified that the developmental work required to 
produce this plant, particularly fuel element development, will be 
very expensive. Unless we obtain substantial future business, we will 
lose considerable sums on the Dresden station. At the time we con- 
tracted to build this plant for Commonwealth, we were well aware of 
this. We were aware also of the difficult technical problems ahead of 
us and of the large investments in developmental facilities, these very 
expensive tools of the trade, which would be required. 
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Moreover, when we signed the Commonwealth contract, we faced 
serious problems in addition to the technical ones. The regulatory 
and licensing situation was still unsettled. The Commission was just 
beginning to break down the information barriers. Above all, the 
liability problem had not been resolved. 

Nevertheless, we took on the Dresden station because we were con- 
vinced that by so doing, we would serve the long-run interests of our 
share owners, our responsibilities to the system of private enterprise, 
and the national interest. Our decision to go forward was also based 
on the belief that Congress expected this kind of a job to be done by 
private industry. We had faith that Congress, and particularly this 
committee, as well as the Commission, wanted to encourage private - 
development and would take all reasonable steps to promote that 
development. 

What have we been doing on the Dresden station? Well, we have 
in our atomic power equipment department a Commonwealth Edison 
project. We have assembled in this project some 85 scientists and 
engineers. This organization is hard at work designing the plant. 

I have inserted here in my testimony a photograph of one part of 
this activity which is presently in San Jose, Calif. Through the 
window you can see the new plant that we are putting up. 

We have enlisted the servies of other company organizational 
components, such as the large steam turbine-generator department 
which is designing and which will build the very special turbine- 
generator for the plant, the medium induction motor department 
which is working on design of special motors, the carboloy depart- 
ment which is helping us conduct our fuel-element development, the 
company’s general engineering laboratory which is working on instru- 
mentation and on other problems, and our research laboratory which 
is working on some aspects of fuel-element development and on spe- 
cial irradiation features of this type of reactor. All these organiza- 
tional units of General Electric are assisting our atomic power equip- 
ment department on this job and conducting tests and development. 

We have engaged the Bechtel Corp. as engineer-constructor. 
Bechtel will be responsible for the engineering on the nonnuclear 

art of the plant and for most of the construction work. They 
ikewine are carrying on major engineering activities. Currently, 
Bechtel has about 25 engineers working on this job with our Common- 
wealth project organization. They are engaged in preliminary en- 
gineering and layout and are starting on final design on several fea- 
tures of the plant. Under Bechtel’s direction subsoil tests at the 
Dresden site have been conducted. They have developed in detail 
alternate proposals for enclosing vessels and the optimu'n design 
has been selected. Their plans for foundation and erection are essen- 
tially complete. 

The engineering organizations of Commonwealth Edison and of 
its associates in the Nuclear Power Group are continually reviewing 
our progress and offering helpful suggestions based on their extensive 
experience and high competence. In addition, we have contracted 
for work by a number of private research organizations. 

Battelle Institute is exploring problems on fabrication, irradiation 
testing and examination after irradiation of different types of fuel 
elements. 
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Stanford Research Institute is working on fuel element rupture 
problems and high flow rate demineralization of water. _ 

National Aluminate Corp. is studying water purification by several 
alternate methods and waste-disposal problems. 

Broadview Laboratories is working on shielding against mishaps 
fer, and hydrodynamics. 

Columbia University is investigating problems relating to long- 
term corrosion, water decomposition, materials technology, heat trans- 
fer, and hydrodynamics. 

We plan to let more research contracts as the work progresses. 

We have recognized that the economics of the Dresden station 
require considerable advances over known technology and that these 
advances in turn require extensive test facilities. Accordingly, we 
are building at a cost of $500,000 a heat transfer test unit calling 
for 10,000 ilowhtie of electrical energy. This facility will enable 
us to obtain essential heat transfer data. 

You can see in the picture on the next page, the progress on the 
foundations of this test unit as of May 10. 

As soon as we could put together a team to do the job, we also 
started construction of a small boiling water reactor which will be 
completed and in operation next year. With allowances for dif- 
ferences in size, this reactor is of the same design as the one to be 
incorporated in the Dresden station which we are building for Com- 
monwealth Edison. It will have a core of the same characteristics 
as the one for the Dresden station. Fuel elements will be nearly 
identical. This small reactor will be used to conduct fundamental 
tests required for the Dresden station. Here we will get actual ex- 
perience on the materials and fuels. We will obtain heat transfer data 
and data on radioactivity carryover. The reactor will also be used 
to conduct preliminary training of operators and supervisors. This 
is an essential part of our Commonwealth project activities, and in 
a sense it is here that the dirt is being turned on the Dresden station. 

The next photograph shows the reactor site on the left of the road, 
and right in the center of it are the foundations for this reactor. The 
little round excavation in the foreground is where the water tower 
will be, to provide emergency water cooling. 

Chairman Anperson. Could you tell me this: This is similar to 
the one that is being built at Argonne, a small plant? What do you 
hope to find out there that they are not going to find out at Argonne, 
a plant that is already underway ? 

Mr. McCune. The plant is being built for several reasons. One of 
the most basic is that we have chosen, we believe, the fuel element, in 
respect to shape, design, construction and material, which we propose 
to use initially in the Commonwealth plant. 

This particular reactor will be so constructed that it will be pos- 
sible to put a section of that fuel element in. As I recall it, the Dres- 
den reactor will have a 9-foot element. This reactor will have 5 feet 
of that 9 feet directly in there without change. This is important 
because that is the very heart of the reactor. 

This reactor will have the same general flux distribution throughout 
the core which we expect to have in the Dresden station. This reactor 
will operate at exactly the same heat transfer rate in the fuel element 
to the cooler. This reactor will have the same proportion of boiling 
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to water. These technical things are true prototypes of our reference 
design of the Dresden station, which is not true of any other reactor. 

Chairman Anperson. The size is comparable to the one being built 
at Argonne? 

Mr. McCune. I think this is slightly larger, but I am not sure. 
Mr Zinn could tell us. 

Chairman ANnpeErson. The size is about the same. 

Mr. McCunr. The size is about the same; yes. Its principle is the 
same, but it seems to me that saying this is the same as the Argonne 
one is like saying that the DeSoto is the same as a Buick. 

Chairman Anperson. The DeSoto and the Buick do not produce any 
striking new theories on power brakes or combustion types. They 
use the same general types of pistons. They paint them a little dif- 
ferently and design them a little differently, but if you watched the 
DeSoto built and then watched the Buick built, you would not learn 
much about the automotive industry by the second one. 

Mr. McCune. I think your point is good and I think I probably 
used a poor analogy. If you have done something before, you build 
on that. No one has built this kind of reactor in a large size before. 

Chairman Anperson. The size is the same here now. 

Mr. McCune. No,no; I refer to the Dresden station. 

Chairman Anperson. Oh, yes, sir. 

Mr. McCuns. There are many components of the Dresden station, 
for example, such as the control mechanisms, which must be larger in 
a big station than they would be in a small station. They are not 
radioactive, let us say. We are building test equipment on the site 
under which these mechanisms, in several alternate designs, will be 
tested to see which is the best one to use. 

However, when you come down to the heart of the reactor, which 
is the specific core, there is not any way to test it as a total except to 
test almost essentially the final thing that you are going to use, un- 
less you gamble that your knowledge already based on dissimilar 
things is adequate. 

In our setup we are quite convinced that this is the most economical 
way to get the very heart of this reactor on test and running in 1957 
and not in 1960. We expect to really have it going, and this, we think, 
is a very important step in getting ahead with the basic job of having a 
big reactor right and being sure that 1960 is a nice, firm date, which I 
think is what you want. 

Chairman Anperson. The reason for my question, Mr. McCune, 
happens to be this: That if this is the same general type of reactor that 
is being built at Argonne, and you still feel you have to have another 
one because there is some slight change in it in order that you might 
get the greatest possible progress, what is wrong with the idea that 
Senator Gore has of trying a few more types than the four that the 
Commission plans to build ? 

If it is good for General Electric, why is it not good for the Nation, 
in other words? 

Mr. McCune. I am not sure that I completely follow you on that. 

Chairman Anperson. You could learn nearly anything that you 
wanted to learn from the Argonne one, which is almost the same size. 

Mr. McCunr. I donot think that is the case, 

Chairman Anperson, You do not think it is almost the same size? 
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Mr. McCune. I do not think we can learn what we need to know 
from the Argonne reactor. 

Chairman Anperson. I did not say that. Let us put it this ae 
You do learn a great many of the things you need to know from the 
Argonne reactor which is about the same size, but because you have 
some other idea—and I think it is a fine thing; do not misunderstand 
me, as I am all in favor of the plant being built near San Jose—or be- 
cause you have some other concept you would like to try to build in a 
small size the thing that you hope eventually to put in the Dresden 
plant, and you think whatever it costs in time, or effort or delay is 
worthwhile, and I think I agree with you. 

If that is so, what is wrong with the Government building a few 
other plants besides the 4 that we hope finally to emerge with, or may- 
be 5% They are very similar. What would be wrong with doing a gas- 
cooled plant so that we might find out whether the British, who put 
their gas-cooled plant on the line today, or the Russians, who will put 
their first gas-cooled plant on the line in a couple of years, have some- 
thing worthwhile ? 

Mr. McCune. That is not a question you answer with yes or no. 
That was a long question, Senator. 

Chairman Anperson. It isa long problem. 

Mr. McCong. As I see it, this is the picture: If you go back some 
time, you will find that we were looking at a number of types of re- 
actors. The General Electric Co. made a considered opinion or guess, 
which was that the boiling water type of reactor with the addition 
of the dual cycle, which is something of our own contribution, could 
be made into the type of reactor which could go forward quickly 
and expeditiously. 

I could refer you to, I believe, some written statements that it was a 
little too advanced to do that at the time. We thought not. We 
thought we could bring it in the immediate picture. Having picked 
on that, we did what you might call a conceptual design of the big 
unit. Having picked on a conceptual design of the big unit, we con- 
pr the idea of building a small unit which would get a great deal 
of data. 

We had already made our gamble that the big unit was correct, but 
we felt that the production of the small unit, specifically designed not 
to be the best small unit you could make if you just wanted the small 
unit, but specifically designed to be the seed of the big unit, if you want 
to put it that way, was the way to proceed, and I think it is. 

Chairmen Anperson. I am not questioning that at all. 

Mr. McCune. If we made a decision—I am still trying to answer 
your question squarely—that a reactor other than the types which are 
going forward was, in fact, presently justified, my guess is, having 
looked at it carefully and run a conceptual design in the size that we 
thought ought to be done, we might do well to build just as fast as pos- 
sible a small reactor, a reactor which really was the design of the big 
one, and to have it going on before we got the big job built, so as not 
to delay the big job. 

We are not delaying the big job at all. We are just doing this en- 
tirely as we do with other testing. 

Have I answered the question ? 

Chairman Anperson. I think that answers my question. 
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In other words, just because you happened to pick this particular 
design of a boiling-water reactor with a dual cycle does not mean that 
something else might not work? 

What was your second choice? 

Mr. McCune. What was our second choice at the time ? 

Chairman Anperson. Yes. 

Mr. McCune. Well, at the time we were studying them all. I am 
hard put to declare what 2 years ago would have been our second 
choice when we did not have to pick the second choice, but we were 
working on three front runners. We were working on this particular 
type of reactor. We were working on the graphite, and we were 
looking very carefully at homogeneous reactors. 

Out of those, we thought this was the front runner. 

Chairman Anpverson. Let me ask you this, then: You had a boiler- 
water type which you were going to build. You had a graphite water 
moderator ? 

Mr. McCune. Yes. 

Chairman Anperson. You had the water-cooled. You had a homo- 
geneous type of reactor. Is anybody building a homogeneous reactor ? 

Mr. McCung. I did not think at the time, and I do not think now, 
that we know enough to build a homogeneous reactor with any rea- 
sonable prospect of success. 

Chairman Anperson. They have a small one built at Oak Ridge. 
They are now building the second small one and if in 2 or 3 years 
they find it is workable, then they are going to let the Pennsylvania 
Power & Light build it several years from now, provided Pennsyl- 
vania Power & Light designs what they want to build. 

Mr. McCune. I would hope that if any segment of industry, includ- 
ing ourselves, reaches the opinion that they could put their name and 
reputation behind a large-scale homogeneous reactor, we would be out 
looking for business on exactly that reactor and we will the moment we 
reach that opinion. 

We will not wait for 6 months or for 12 months. We will be out 
fighting for business the moment that we have arrived at that con- 
clusion, but we cannot do it until we can say to the customers, “Our 
reputation is on this job and we believe it is the right thing to do.” 

Chairman ANDERSON. I am sure you would be out after it, because 
I do know that your firm is alert and I am glad that it is. 

Let us go to the second one. You said, in addition to the boiling 
water, the third one would be a graphite water-cooled type. Your 
firm has had some experience with that, has it not ? 

Mr. McCune. Yes. 

Chairman Anverson. It is the Hanford type? 

Mr. McCune. Yes. 

Chairman Anperson. You have been the manager of the Hanford 
plant, operator, contractor, or whatever you may call it, have you not? 

Mr. McCune. Yes. 

Chairman Anpverson. Therefore, you know that that reactor has 
worked for a long time and worked successfully ? 

Mr. McCune. Yes. 

Chairman Anpverson. It is primarily now engaged in the production 
of plutonium ? 

Mr. McCune. That is correct. 
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Chairman Anperson. Do you not think that General Electric has 
the necessary skill to transfer that plutonium to power? Could you 
not design a power reactor there pretty quickly, knowing all that you 
do now about the operation of that reactor ? 

Mr. McCune. I think the situation is this: We did, in fact, run 
through designs and spend a good deal of our own money on a Han- 
ford type, not a Hanford reactor, but a Hanford-type reactor, for 
the seadnetints of electricity, alone. 

We did a good deal of work for the Government on a Hanford re- 
actor based on the economics of producing both plutonium and elec- 
tricity. In the first activity, that is the Handford-type reactor for 
electricity alone, we were carrying along in parallel with another type 
of reactor. At present I will say we believe that the second type, the 
one we are working on, will beat the first. 

Nevertheless, I think it is fair to say, and I think I can say, that 
the thought of a Hanford-type reactor producing electricity has never 
been out of our minds. And I think I can say without any question of 
security that there have been studies and there are studies going for- 
ward by us for the Production Division of AEC, looking toward 
reactors principally for the production of plutonium, but which will 
also produce electricity. 

I am sure that AEC can give you information on that since I do 
not know just how far I can go in talking on production units. 

Chairman Anperson. I do not want you, as you know, Mr. McCune, 
to get outside the borders of security. We discussed this some the 
other afternoon, and if you feel you are getting there, I would rather 
you be overly cautious than not cautious at all. 

However, there are three types, let us say, out there. There is the 
present type, which is producing plutonium. We have been discussing 
the possibility of a type similar to what the British have done at Calder 
Hall or what the Russians included in their recent statement, namely, 
a type that would primarily produce power, but secondarily produce 
plutonium. 

I do not know which comes first in Britain, the chicken or the egg, 
but they are going to produce both at least, and my understanding is 
het your company did some work in connection with the Government 
on that. 

Furthermore, I think your company at its own expense did what I 
regard as a very commendable thing, made some studies on the pos- 
sibility of taking the Hanford-type reactor and producing energy 
alone, electricity alone. 

Mr. McCune. That is correct. 

Chairman Anperson. If it developed that the studies of General 
Electric with its fine reputation for careful work should reveal that 
it was possible to produce electricity alone from a Hanford-type re- 
actor, even though the cost was still somewhat uncertain, and the pros- 
pect was sufficiently alluring so that the Federal Government felt it 
might want to do it, the Atomic Energy Commission seemingly is not 
able to proceed. 

Would you look with favor or disfavor upon a directive to the 
Atomic Energy Commission to test this out, or would you feel that was 
properly a matter for their own consideration ? 
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Mr. McCune. I have not lost sight of the Hanford-type reactor, 
obviously. 

Chairman Anperson. Excuse me. Senator Gore and I are gomg to 
have to go to vote. We will be back in not to exceed 10 minutes. 

Representative Van. Zanpr. We shall wait until you return. 

Chairman Anperson. You need not bother with my questions. Will 
you just go ahead and finish with your report, with such comments as 
you care to make on the question ? 

Mr. McCune. You want me to continue, then ? 

Chairman Anperson. Yes. We will probably be interrupted sev- 
eral times this afternoon, I think, on votes. I amawfully sorry. 

Mr. McCune. Shall I continue? 

Representative Van Zanprt (presiding). Kindly proceed. 

Mr. McCune. On May 4 the Commission issued to Commonwealth 
Edison a construction permit and an allocation of fuel for the Dresden 
station. The construction permit and fuel allocation for the: small 
boiling water reactor were issued to General Electric on May 14. 

Our present performance and our schedule on the Dresden station 
can best be summarized in a table. 


Estimated dates 
Progress as of Apr. 30, 1956 of substantial 
completion 


Sennen CON Sn ee oe | 90 percent complete June 1956. 
Scope design __~__- éoueee | 75 percent complete April 1957. 
ee and development (exclusive of | 10 percent complete December 1957. 
Prel). } 

Research and development, fuel do.. 1965. 
Procurement | Completed principal procurement of test | April 1959. 

| _ equipment and equipment to be tested. 
Construction | Foundation test borings complete September 1959. 
Component testing_._...................| Test equipment under construction December 1959. 
Plant tests and initial operation. May 1960. 











These estimates are, of course, exclusive of the work on the facilities 
mentioned earlier, including the small boiling-water reactor. Work on 
these facilities is much further along. 

Mr. Gale, the chairman of Commonwealth Edison, testified here a 
week ago that Commonwealth and its associates in the nuclear power 
group have already paid General Electric $3,750,000 of the contract 
price of $45 million. General Electric on its part has already spent or 
committed all of this amount. 

I would like to emphasize here that designing and building a nuclear 
powerplant is not a task which can be performed overnight. It is not 
like turning out an automobile on an assembly line. 

On the Dresden station we are working out a design which is new 
and facing problems which have never been solved before. In de- 
veloping the design of this station we must use our ingenuity and 
imagination to minimize hazards. We must anticipate and guard 
against failure of —— and against human error. We must solve 
problems relating to design of large pressure vessels, to the effect of 


corrosion and erosion on reactor and powerplant parts, to changes in 
the reactor due to fuel burnup and production of fission products, to 
feed-water purification and treatment, to heat transfer and pressure 
drop in the reactor, to fail-safe controls and to auxiliary systems. We 
must so design the plant as to permit contact maintenance of essen- 
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tially all the equipment. We must develop fuel elements which will 
permit economical operation of the plant. 

The engineering work required to solve these problems is an essen- 
tial preliminary to construction. It is necessarily a time-consuming 
process. So far, we have delineated a number of our major problems 
solved some of these problems, released portions of the design and 
started work where we have arrived at solutions, and pressed vigor- 
ously the effect to solve the remaining problems. The project is on 
schedule. We are making progress at the rate which we anticipated. 

This progress should be measured not by the quantities of dirt 
which we have turned over, but by the state of our engineering work 
and by the millions of dollars we have already spent so that we can 
do the construction job expeditiously and economically. 

Although the Dresden station project is currently our major activity, 
our atomic power equipment department has been competing for other 
business, both domestic and international. We expect to expand the 
activities of this department as the market develops. 

Laboratory: In order to meet our commercial commitments, present 
and prospective, we are building laboratory facilities, the tools of the 
atomic trade. We have started construction of our Vallecitos Atomic 
Laboratory on a 1,600-acre site in Alameda County, Calif. The labora- 
tory will be ready in 1957. It will include a so-called hot laboratory 
for remote handling of radioactive materials and an experimental 
physics building containing a critical experiment facility. 

The small boiling-water reactor, which I have mentioned previ- 
ously, will also be part of the laboratory. The reactor will be used 
not only for development on the Dresden station but for development 
of other reactors as well. In conjunction with a turbine-generator 
supplied and operated by Pacific Gas & Electric, it will also be used 
to produce up to 5,000 kilowatts of electricity. It is scheduled for 
operation in 1957. 

Again I have pictures of the site of the laboratory, the state of 
construction, the schematic layout of the buildings, and the material- 
testing laboratory, the hole in the ground with its foundation on May 
10, and our critical experiment building with the massive concrete 
blocks that go under to carry the weight of the critical experiment. 

The presently planned laboratory facilities will cost $10 million, 
and we will add other facilities as time goes on. Our annual operating 
expenses at the laboratory will run into additional millions. Without 
these privately owned facilities, or equivalent Government facilities, 
the Dresden station job could not go ahead. 

Manufacturing facilities: The manufacturing facilities of our atomic 
power equipment department are presently located in Schenectady. 
These facilities are not adequate. This year we will move our manu- 
facturing operations, as well as our department headquarters, to San 
Jose, Calif., about 20 miles from our laboratory. A new plant is be- 
ing built in San Jose next to our existing motor plant to provide de- 
partment headquarters. Very expensive nonradioactive test equip- 
ment is also being built on this site. Eventually, we will devote all 
our San Jose operations to atomic-energy work. These facilities will 
cost additional millions of dollars. 

And I have a photograph of our headquarters building, which is 
well along, and the type of test equipment that we have in Schenectady 
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which would be transferred out there, and part of the construction for 
one of the big test loops at San Jose. 

All these activities have been carried on in a situation where our 
responsibilities to the national defense programs at the Knolls Atomic 
Power Laboratory, at the aircraft nuclear propulsion department and 
at Hanford, are engaging some 2,250 of our scientists and engineers. 
In these areas the requirements of the Government and our compe- 
tence to meet these requirements are both steadily increasing. 

This is General Electric’s story. Other companies will undoubtedly 
appear before you to tell you of their accomplishments and their plans. 
Here we have a business which in spite of the present difficulties has 
already absorbed the energies of a large number of companies from 
many different fields. The great potential of atomic energy in electric 
power, propulsion, and other fields, is bound to attract still others. 

It has been suggested that the situation would be bettered by the 
immediate construction of a number of full-scale reactors with Gov- 
ernment funds. Asa manufacturer, my reaction is as follows: 

I believe this would even more heavily tax us in the already pre- 
ponderant and growing Government effort. 

Much more important, however, I believe, would be its effect on the 
manufacturer’s long-range plans. A key factor in successful bus- 
iness—almost the key factor—is arriving at the proper market place 
with the proper goods at the proper time. This takes long-range plan- 
ning—and spending based on that planning. I believe that if there is 
confusion as to whether the power industry as presently organized is 
to be the market place, or whether the Federal Government is to be- 
come dominant, this will cause confusion in business plans and hence 
these plans will be weakened and are likely to be ineffective. 

I firmly believe that on the present basis, private industry is on the 
way to do a job of which you will be proud. Much depends on your 
decision in this case. 

With faith in the long-run possibilities of atomic energy, with the 
conviction that Congress was determined to encourage private devel- 
opment, the utility industry, equipment suppliers and many others 
have given a remarkable demonstration of willingness to invest capital 
and take risks. More companies will enter the field as time goes on. 
The competition, which is already strenuous, will become more so. 
Out of this competition, there will come, as there has in the past, the 
contributions which will maintain and assure this country’s lead in 
atomic energy. 

Representative Van Zanpt. Does that conclude your statement, Mr. 
McCune? 

Mr. McCune. That completes my statement. 

Representative Van Zanptr. The committee will recess for a few 
moments. 

( Brief recess. ) 

Chairman Anperson. We will be in order again. 

Thank you, Mr. Van Zandt, for carrying on. 

As I understand it, at the end of the statement you did not ask any 
a Do you have any questions, Mr. Van Zandt, that you want 
to ask ¢ 
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Representative Van Zanpr. I have one question, Mr. McCune. Be- 
ginning on page 7 you say: 

Mr. Gale, the chairman of Commonwealth Edison, testified here a week ago 
that Commonwealth and its associates in the Nuclear Power Group have already 
paid General Electric $3,750,000 of the contract price of $45 million. General 
Electric on its part has already spent or committed all of this amount. 

Is this in the preliminary work alone? 

Mr. McCune. Yes. 

Representative Van Zanpr. Have you let any additional contracts? 

Mr. McCune. We have signed and sealed our basic contract with 
the Bechtel Corp. 

Representative Van Zanpr. Are you at liberty to mention the 
amount involved in the contract? 

Chairman Anperson. The overall figure is easy enough, is it not? 

Mr. McCune. The actual amount of the contract which we signed 
with Bechtel is a large fraction of the $45 million, but I do not happen 
to carry the amount in my head. 

Representative Van Zanptr. What I am trying to develop is what 
portion or percentage of the $45 million have you actually spent or 
are you obligated for? 

Mr. McCune. Just about the $3,750,000, exclusive of the types of 
things that we have to put in, in our own money, that have nothing 
to do with the Dresden station, but without which we could not do 
anything. 

Representative Van Zanpr. That is the answer I wanted. Thank 
you, Mr. Chairman. 

Mr. McCune. If somebody were to pass a law to stop us tomorrow, 
that money is gone forever. That is what I am saying. 

Chairman Anperson. Mr. McCune, if these proposals that Senator 
Gore has in mind in connection with his bill are for prototype develop- 
mental reactors, would there be anything in that that would frighten 
the industry by their construction ? 

Mr. McCune. I feel this way Senator: Someone has to make a judg- 
ment as to whether any given type is a good horse to enter in the race. 
He does not have to make a judgment that he knows it will win. You 
do not do that in a horse race, but you have to make a judgment that 
it is a good horse to enter in the race. 

There are two ways to make that decision if a type of reactor is a 
good horse to enter in the race, then, in most cases at least, to my way 
of thinking, you would require a prototype which would as expe- 
ditiously as possible get you data that was missing to make a better 
evaluation, or allow you to proceed with the project. 

You then come down to the question of the selection as to what types 
you really say are the entries in the race. In the normal competitive 
atmosphere, that selection is a joint effort of the buyer and the seller. 
When the seller thinks he has something that the buyer should buy 
and when the buyer thinks that he might well buy it and gain ad- 
vantage by so doing, that specific decision is made. That is going on 
a hundred million times a day probably. 

Let me put it this way: I think that this program has been advanced 
to the point where that process of selection will bring forward the best 
candidates in a very satisfactory manner. The alternate is to set up 
a committee, a person, a commission, and to tell them to make the selec- 
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tion and not let the buyer-seller relationship make it, but tell somebody 
else to make it. 

I do not believe so strongly in that system, provided that there is 
a free access to information. We are approaching free access to in- 
formation. We are getting down that road pretty well. At the time 
that there was not free access, there was just no alternative but for the 
Commission to pick prototypes and go ahead. The buyer-seller rela- 
tionship could not touch it. 

However, the law passed in 1954 brought a buyer-seller relationship 
into this picture. For the long pull, I think that is the way to do it. 

As I have said—I tried to say this in my statement—I think that the 
relationship which industry as a whole has been expecting will guide 
these choices. I think that is the traditional relationship and I think 
it utilizes that thing in which this country is strongest, its total in- 
dustrial strength. It is not stronger in any other area. 

I have no objection and, in fact, I think it very desirable that ex- 
tensive Government laboratories and installations that we have should 
build prototypes. Without that type of thing going on the ingenuity, 
the knowledge of the people that are in these laboratories, would be 
totally inhibited, because they should not just shuffle papers. They 
have to build prototypes. 

I would hope, as the years go on, the prototype which might be done 
in the Government laboratory would be more and more of the blue- 
sky type of thing where it is Just a long gambler’s chance there might 
be something in it, and that industry would more and more pick up 
the prototype building on the things where there is not a 100 to 1 shot, 
but maybe 1 to 10. That is my philosop!iy. 

Chairman Anperson. That is what we have been talking about. 
I do not find myself differing with you a great deal at all. However, 
I recall in about 1930 or so the Chrysler Cor:>. came out with an auto- 
mobile that had a round nose on it and it was not well received by 
the public, and Chrysler had to retreat, but if you take pictures of 
those old Cryslers and put them up against the cars that are operating 
now, you will find that they were only about 25 years ahead of what 
finally evolved. 

I do not say that every automobile company in the country should 
therefore decide what the type is going to be 25 years from now and 
try to reach it immediately, and that is why I do not think this pro- 
gram is exactly like ordinary business, but if there is a type of reactor 
that seems to be a wild shot in the dark, but yet might have great pos- 
sibilities of working out, and if it is so attractive that a country like 
England starts to build it and Russia feels that it must know some- 
thing about it, I just do not see why the United States feels it does 
not have to know anything about it. We will wait until England and 
Russia come up with the answer and if they find out it is worthwhile 
and excellent, then we will change our program and do it. 

At the present time, the Atomic Energy Commission has no au- 
thority to step out in this field and start building something. We 
had to take out the Johnson amendment of the Atomic Energy Act 
of 1954 or there would have been no Atomic Energy Act of 1954. The 
Commission could not try a new thing if it wanted to. 

However, it was passed with a restriction that is not compelling. 
The Atomic Energy Commission can move in a little bit, but they are 
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not going out and building these plants. If something came along that 
a group of fine scientists thought might work, but it was not something 
that a large organization should pour millions of dollars of its stock- 
holders’ money into, I see no real threat to private enterprise in this 
country by letting one of those be built. 

I do not mean 7,500 kilowatts. 1 mean 30,000 to 50,000 kilowatts. 
This Calder Hall reactor that became critical last night and is op- 
erating today is a 50,000 kilowatt, I believe. It is not a small plant as 
Isaw it. Itisa pretty fair-sized one. 

Mr. McCune. I think you can get agreement for a good deal of 
what Fm have said, Senator. I think that the size of a prototype 
should be a technical determination based on what you are trying to 
find out, and that could be 1,000 to 30,000, depending on what you are 
talking about, or none at all. 

Could I say something? 

Chairman Anperson. Surely. 

Mr. McCune. I think this whole question, which is of concern 
involves the following: I have had difficulty comparing our program 
with that of Russia and England. I think everybody does. I do not 
know much about the Russian program. Some people may. Some 
may not. 

Chairman ANverson. The news dispatches today say the Russians 
are inviting General Twining to come over and look at their mili- 
tary installations. Maybe we can find out about their atomic energy 
installations. 

Mr. McCunz. I am just stating a fact. I know what I read in the 


papers. 

Teaser, there is this about it: More than 3 years ago I know that I 
felt, and I know that I said, that there would be grave concern over 
our situation in electricity generation and that the best thing that this 
country could do at the time was to concentrate on wedding the elec- 
trical production to our plutonium production. That, I think, would 
have put us in an international situation in which we had a lot of 
electricity, let us say, and I think that is what is worrying us. 

Now, that was debated. There were provisions debated in the 1954 
act that could have made it so or not so, but the upshot was that noth- 
ing was done, and we have started on the single-purpose road. Eng- 
land went down the dual-purpose road. Russia went down the dual- 
purpose road. Iam convinced totally of that. 

Having done that 3 years ago, they are going to get more elec- 
tricity sooner than we are. Whether that is good or bad is an en- 
tirely different situation, but I do not think that is something you re- 
deem at the present time. Those 3 years are gone, and I feel we are 
putting in about the maximum effort we can in the single-purpose road. 
I would just like to go ahead as fast as possible and I think that we 
will get along faster that way than to go back and try to gain the 3 
years we last. 

Chairman Anperson. I do not want to go back, but I say that having 
made two or three bets and seeing a very attractive horse out on the 
track, I still sometimes go back and put a little bit on that very at- 
tractive horse that I did not know about from the form chart. 

I think that is the situation now and I cannot help but feel that it 
eventually is going to recommend itself to the American people be- 
cause it would have been, I think,-a wise thing to have followed the 
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counsel and advice that you had 8 years ago of trying a little bit of 
the dual-purpose pattern. is 

Now, we are going to have these other reactors. In my opinion 
there is not any real doubt that Consolidated Edison, and Common- 
wealth Edison, and Detroit Electric, and the Yankee Atomic Elec- 
tric Co., and the Consumers group out in Nebraska are going to build 
reactors. We will learn a great many things from those reactors, 
but I do not believe we are going to know so much that it would hurt 
us if we learned a little something from three additional tests that 
might be made in modest size and without too great an expense and 
give us three additional bets, one being to try the gas-cooled idea, 
which may have some possibilities, which permits us to use natural 
uranium and thereby is perhaps more usable in some countries out- 
side the United States where we would like to sell our reactors and 
take our technologies, and which I think might be worthwhile. 

Secondly, there are two other types, roughly identified as the Han- 
ford type or the Savannah River type, which might be built for powe: 
only or for power plus plutonium, which I think would be still more 
practical. I would hope that the possibility might exist that we 
could try those. 

Mr. McCune. There is one of those that is quite close to home, as 
you know, and on that one I can say work is going on. As far as the 
British-type of reactor is concerned, I, as a person making a judgment, 
think it is left at the gate in the international market. I believe that 
somebody quoted that from a new English magazine the other day. 

I got a copy of that and I said, “My goodness, they certainly came 
out and really said it this time, didn’t they?” 

I think that is the case. This is where they stand. They are in 
trouble. They are in trouble in the international situation. 

Chairman Awnperson. I think there are a great many things that 
have been written that time did not completely confirm. I read a 
little something about how we should make a hydrogen bomb. I am 
not in a position to discuss it because it may still be classified, but I 
think you know enough about what I am referring to, so that if we 
had followed that route we would have been safely behind the Rus- 
sians at the present time. 

Mr. McCune. I know what you are talking about. 

Chairman ANnperson. By mere accident, we turned our direction, 
and it just could be that while this British publication says they are 
on the wrong path, they might not be revealing all they know about 
electricity, either. 

Mr. McCune. I was not trying to say that because I read an article 
in a magazine it must be so. 

Chairman Anperson. I certainly would not want this discussion to 
appear, Mr. McCune, that you and I are on opposite sides of this fence, 
because there are few people in the industry that I have more respect 
for than I do for you, and I think you know that. 

Mr. McCune. I just think that that particular one is not the kind 
of bet that we are interested in. If we want to go down that path, 
I think we can do better. That is the way I feel about it. 

Chairman Anperson. Are there any other questions? 

Representative Van Zanpt. Yes, Mr. Chairman. 

Mr. McCung, on page 11 you say this: 
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“T believe this would even more heavily tax us in the already 
preponderant and growing Government effort.” Would you go into 
a few details regarding this statement ? 

Mr. McCune. As I pointed out, there are approximately 2,250 Gen- 
eral Electric scientists and engineers presently working in the three 
major Government-owned projects, entirely exclusive of those we have 
working in our own facilities. That is a very large number of people. 

Let us look at these projects as far as this company is concerned. 
One of them is Hanford. I think I cannot tell you future plans for 
Hanford. That certainly would be classified, to be really meaningful, 
but we have more people there today than we have had before and our 
efficiency per person is not going down. It is going the other way. 
Our Knolls Atomic Power Laboratory is engaged in a naval propul- 
sion program. The naval propulsion program is just beginning. 

We are engaged in the aircraft nuclear propulsion work. As I 
said sometime ago, I am convinced that useful military outcome is in 
store for us there. Every day I become more convinced, and you can 
calculate the result of that in terms of the demand for people. Even 
today a very large proportion of our scientists and engineers are en- 
gaged in these defense programs which are by no means diminishing, 
nor should they diminish, and my feeling is that we are really having 
to scrape the barrel to get at the private electrical production work, 
although we are doing that, too. 

That was my point. There is a tremendous demand. 

Representative Van Zanpr. In other words, if this program is writ- 
ten into law, there is a doubt in your mind as to whether or not the 
personnel is available to do the job without taking highly trained 
personnel from projects already under way ? 

Mr. McCune. There has been a great deal said about technical man- 
power limitations. There is no question that technical manpower over- 
all is a limitation. I have yet to find something that cannot be done, 
provided people want to do it. I am sure it is not so well done when 
you are stretching your technical manpower to the limit as it is when 
you have an adequate number of people to put on the job. I think a 
man is crazy who says you cannot do something because you might not 
get men, but I think you can say that the total effort suffers somewhere. 
That is my point. 

Representative Van Zanpr. Thank you. 

Mr. McCune. In the end you assess total progress 3 years later and 
this thing is behind, and that is behind, because the decision was made 
to add another major project. 

Chairman Anprerson. Thank you, Mr. McCune, very much for your 
testimony. 

Mr. Cisler, I apologize to you. That is the call again. I will be 
back as quickly as I can. 

Representative Van Zanpt. Mr. Cisler, you may proceed with your 
<—e and I will withhold questions until the chairman has re- 
turned. 

Would you like to mention for the record the names of your asso- 
ciates there with you ? 
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STATEMENT OF WALKER L. CISLER, PRESIDENT, DETROIT 
EDISON CO. 

Mr. Cister. Yes. 

Mr. Chairman and gentlemen, my name is Walker L. Cisler, and I 
want to thank the committee for its invitation to testify with respect 
to the civilian power reactor program and Senate bill 2725. 

I have with me Mr. Edward Reid, who is counsel for Power Reactor 
Development Co.; Mr. Robert Hartwell, who is the assistant genera] 
manager of the Power Reactor Development Co., and Mr. Harvey A. 
Fischer, who is Michigan counsel for the Detroit Edison Co., and I am 
very happy to introduce them to you. 

Representative Van Zanpr. It is a pleasure to have you and your 
associates here today, Mr. Cisler. Kindly proceed. 

Mr. Cister. As most of you know, I am president of the Detroit 
Edison Co., which is one member of Power Reactor Development Co., 
a Michigan nonprofit membership corporation, now engaged in a proj- 
ect to design, build, own, and operate a developmental fast neutron 
breeder reactor as a part of the Atomic Energy Commission’s power 
demonstration reactor program under section 104 of the Atomic En- 
ergy Act of 1954. 

Asa member of Power Reactor Development Co., the Detroit Edison 
Co. has but one vote in the conduct of its business. 

The main directives expressed in S. 2725 are: 

(a) The Atomic Energy Commission is authorized and di- 
rected to construct six nuclear power facilities designed to dem- 
onstrate the practical value of utilization facilities for commercial 
purposes ; 

(6) Each such nuclear power facility shall, insofar as feasible 
and practicable, be of a different design ; 

(ce) Each facility shall be located in a different geographical 
section of the United States, and 

(d) This reactor construction program shall be in addition to 
the reactor development program now being carried out by pri- 
vate and public groups. 

The stated reasons for this bill, as given by the sponsor on April 26, 
1956, were: 

1. That this country has not kept pace with other countries in 
the building of atomic power reactors; and 

2. That private industry is not responding to the invitation 
extended by Congress in the enactment of the Atomic Energy 
Act of 1954. 

In my opinion, the facts do not bear out either claim. I am, there- 
fore, strongly opposed to §. 2725 because it creates nothing that is 
new and gives no authority to the Commission that the Commission 
does not already have under the present law. 

Further, to my mind, strict compliance with S. 2725 would seri- 
ously impede most of the development projects now under way rather 
than advance atomic development, for reasons which I shall herein- 
after discuss. 

Let me make it perfectly clear here that I do not in any way oppose 
constructive atomic development, whether it be by private industry 
or by Government. On the contrary, in common with all others, I 
believe this development should be encouraged. 
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I am opposed, however, to activities labeled as atomic power develop- 
ment, which are ill-advised and if carried out would be wasteful of 
either public or private funds and resources, and which would not 
significantly advance the art. 

[ would like to speak first about the claim that the United States 
is falling behind in atomic power development. Many people from all 
parts of the world except the Iron Curtain countries visit us in Detroit 
to talk about our breeder reactor project. All express amazement 
at the scope and status of the work under way here in the United States. 

Earlier this month, a group of British scientists visited the United 
States for the special purpose of discussing breeder reactors. While 
in Detroit, a member of the group stated that one of the most valuable 
results of his trip was a realization of the great extent and broad 
scope of atomic power development work in the United States. He 
contrasted the limited atomic power program in Britain, which com- 
prises the Calder Hall installation and several duplicate plants, and 
| breeder reactor project, capacity about 15,000 kilowatts, with the 
program in the United States which includes many different types of 
reactors. 

The activities in the other Western European countries certainly 
are no more comprehensive than in Britain 

I do not know what the Iron Curtain countries may be doing in 
atomic power other than what was revealed at the Geneva Con- 
ference and has been claimed in various public statements. How- 
ever, the Russians have not publicly demonstrated, or even reported, 
anything which compares even remotely with the reactor of the sub- 
marine Nautilus, 

Some of you may know that, as a representative of our Government, 
Thad many contacts with the Russians on power matters during World 
WarlII. Atthat time their technology with respect to thermal plants 
was many years behind that in the United States. I find it exceed- 
ingly difficult to believe that in the few intervening years they have 
been able to excell us in any aspect of the power business. 

It would be a great service to tell the people of the United States 
what countries exceed our development program and progress, to- 
gether with supporting facts. 

It is manifestly unfair to charge the Atomic Energy Commission 
with failure to keep our country in the lead unless facts rather than 
conclusions are given. 

From my experience and knowledge of the situation, I am certain 
that the claims that we are being outdistanced by others in atomic 
power development are based largely upon somewhat fertile and pur- 
poseful imaginations. That does not mean, however, that there is 
any reason for complacency. 

We must continue our efforts to bring about economic nuclear power 
at the earliest possible time, but we cannot afford to be wasteful in 
those efforts. 

My comments, of course, do not apply to the thermonuclear process. 
That is a subject about which I have no information. 


_Now let us examine the statement that too little is being done in the 
United States. 


78727—56——-13 
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Omitting strictly military activities, 14 or more power reactor proj- e 
ects, totaling over 1 million kilowatts of electric generating capacity 
either are under way or ready to get under way in the United States, 

Representative Van Zanpr. Do you have a list of those somewhere 
in the report, Mr. Cisler ? 

Mr. Cister. I can give you the list of those, Senator. 

Representative Van Zanpt. Mr. Chairman, why not have the list 
read at this time. 

Chairman Anperson. You have the list there. You could read 
them off ; could you not? 

Mr. Cister. There isthe PWR. 

Chairman Anverson. What capacity do you assign to that? 

Mr. Cister. That is 60,000 or more kilowatts. HBR-2, which I 
believe is 15,000 kilowatts; the FRE homogeneous reactor, which I 
think is of the order of 5,000 kilowatts. The sodium graphite reactor I 
believe is about 7,500 kilowatts. That is the North American. 

And the boiling water reactor 2, which I believe is 5,000 kilowatts, 
the first 5 being the 5-year reactor development program of the Com- 
mission. 

Under the power demonstration reactor program, we have the Power 
Reactor Development Co. breeder reactor of 100,000 kilowatts, and we 
hoped maybe more; the Consumers Public Power District, which I 
believe is about 75,000 or 80,000 kilowatts; the Yankee Atomic Elec- 
tric, which I believe is better than 100,000 kilowatts. 

Chairman ANpErson. We will take 120,000 on that one. 

Mr. Cister. All right. 

The Elk River project in Minnesota, which I believe is 22,000; and 
the Wolverine project in Michigan, which I think is about 10,000 
kilowatts. , 

Then, of course, in addition to these are the Commonwealth Edison 
project, which is the large boiling water reactor, and that is of the 
order of 180,000 kilowatts; the Consolidated Edison of New York, 
which is the pressurized water type with oil fire superheating, reach- 
ing up to 250,000 kilowatts. 

Chairman Anperson. Yes; but some of that is superheated by other 
devices. : 

Mr. Cister. Yes; I say with the oil part superheating. 

Chairman Anperson. One hundred forty thousand, as far as nuclear 
energy is concerned. 

Mr. Cister. From the reactor itself, yes. The General Electric 
Pacific Gas & Electric boiling water reactor, I think is about 5,000 kilo- 
watts, and the Pennsylvania Power & Light, which would be an ad- 
vanced homogeneous type of reactor, I think of the order of 150,000 
kilowatts. 

Those are the ones that I have here, Senator Anderson. Of course, 
there is the proposal on the part of the Florida companies for a unit of 
up to 200,000. 

Chairman Anperson. You say either underway or ready to get 
underway. The Pennsylvania people testified down here and they 
testified that after 1958 they would be in a position to make a decision 
as to whether they would get underway. 

Mr. Crster. I think, Senator Anderson, the reason for that is that 
on all of these projects there has had to be certain research and de- 
velopment work, testing «f components, testing of materials, because 
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we are in a research and development period in this whole business. 
and from the conceptual design there must occur research and develop- 
ment work, materials, clearing out design, performance, and the like. 

We are going through that very period ourselves. We have been 
doing so for several years, and I hope to cover a typical example of 
what is necessary to do in order to get into the actual building of a 
reactor. 

I would like to tell you the amount of time and effort and expense 
which has been made over the past 5 years in bringing this up to the 
point in this breeder development and getting the design of the re- 
actor and the complete plant that we have brought here for you to see. 

Chairman Anperson. I just hope we do not somewhat double them 
up and count them twice. The Oak Ridge item that you put in here 
is very similar to what the Pennsylvania Power & Light hopes to 
build, and we have them both in here as plants that are either built 
or underway. It depends a whole lot upon how much HRE develops 
at Oak Ridge as to whether Pennsylvania thinks it will go ahead with 
that type of program. 

Similarly, the GE Pacific Gas & Electric, as 1 understood it, was 
a forerunner of the Commonwealth proposal. Is that not your 
understanding ? 

Mr. Cister. Yes, it is my understanding, Senator Anderson. 

Chairman ANpErsON. Would you not regard the Oak Ridge plant 
and the Pacific Gas & Electric plant as pilots rather than prototypes ‘ 

Mr. Cistrr. I would call them prototype plants, leading up to the 
larger. 

Chairman Anperson. What would a pilot plant be? 

Mr. Cister. I do not distinguish too much difference between a 
prototype or a pilot plant. They are much smaller in the case of the 
pilot plant. The prototype may be a plant somewhat comparable in 
size, but there is a big jump between the Oak Ridge homogeneous and 
the Pennsylvania Power & Light homogeneous in size. 

Chairman Anperson. That is why I would call the Oak Ridge a 
pilot plant. 

Mr. Cister. Then we might call it a pilot plant, sir. However, one 
certainly is leading up to the other. I think we know full well in 
connection with their breeder development how important has been 
EBR-1 to what we have been able to do, and I certainly want to state 
publicly the very wonderful cooperation that we have had from the 
Argonne National Laboratory, so ably led by Dr. Zinn, in connectio: 
with this development. 

Chairman ANprErson. To go back to the fitst page, if I may, because 
I may get called out again, you say : 

As a member of Power Reactor Development Co., the Detroit Edison Co. has 
but one vote in the conduct of its business. 

How many votes are there ? 

Mr. Cister. Senator Anderson, there are 26 members of the Power 
Reactor Development Co. at the present time. 

Chairman Anperson. And they each have one vote? 

Mr. Cister. Each has a single vote; yes sir. 

Chairman AnpErson. So that you are not able to control the situa- 
tion; you have only one-twenty-sixth of it? 

Mr. Cister. Yes, sir. 
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Chairman Anperson. And if the other 25 decided not to go ahead, 
even though Detroit Edison had a large amount of money, you could 
not go ahead, could you? 

Mr. Cister. Not on that basis, no. We would certainly endeavor 
to do everything possible to go ahead. 

Chairman Anperson. Do you make your decisions on what I might 
call strictly a democratic method, one vote for one firm ? 

Mr. Cister. Yes. I think you would be interested, Senator Ander- 
son, in the way the Power Reactor Development Co. is organized. 

It has a board of trustees and a chairman of the board who is presi- 
dent of the Power Reactor Development Co. In addition to a trustee 
from each of the contributing members, we have some outside in- 
dividual trustees, so to speak, because of their particular knowledge 
and experience. 

Dr. Robert Bacher, who was the first technical member of the first 
Commission, is a trustee. Another is Dr. Theodore B. Wright, vice 
president of research at Cornell University. Still a third is Dean 
Stason, dean of law at the University of Michigan. Still a fourth 
one is Dr. Lawrence Hafstead, who was formerly director of Reactor 
Development. 

Chairman Anverson. Does he have a vote? 

Mr. Cister. He has avote. 

Chairman Anperson. Whose vote does he cast? He is not one of 
the 26 companies. 

Mr. Cister. No; he is only an individual. 

Chairman Anperson. Do you have other voters besides the people 
who have stock then in it? 

Mr. Cister. There is no stock, sir. 

Chairman Anperson. You said you were a member and had one 
vote. Are there 26 members and 26 votes ? 

Mr. Cister. Yes, there are 26 companies. 

Chairman Anperson. They each have a vote. That is 26. Where 
does Dr. Hafstad come in. Is he above that? 

Mr. Cister. Yes, he is a trustee. 

Chairman Anperson. So you would have at least 27. 

Mr. Cister. Yes. 

Chairman Anperson. And the Cornell man makes 28. How many 
do you have in all. 

Mr. Cister. We have Dr. Bacher. We have Mr. Edward Love. We 
have Mr. Hickson. We have 31. 

Chairman Anperson. In your business experience is that a little 
cumbersome way to operate without.a controlling interest anywhere 
in it ? 

Mr. Cistzr. We have also an executive committee made up of trus- 
tees of the Reactor Development Co. and the executive committee is 
the active 18 group. 

Chairman Anperson. How many members are there in that ? 

Mr. Cister. There are eight. They are made up of the officers, the 
chairman of the financial committee, and the chairman of the technical 
committee. 

Chairman Anperson. Let us go back to page 3. I wanted to cheek 
the 14 plants as you went along. 

Mr. C1ster. Shall I resume? 
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Chairman ANDERSON. Yes. 

Mr. Cister. Some of these projects are being carried out by the 
Commission as part of its 5-year reactor development program, in- 
augurated in 1954. Others are being done by industry as a part of 
the Commission’s power demonstration reactor program, while still 
others are being done by private industries strictly on their own, as 
commercial licensees under section 103 of the act. To the best of my 
knowledge, all of the types of reactors now considered likely to be 
capable of producing power on a competitive basis are included in 
these projects. Further, I am told by those associated with a con- 
siderable number of these projects that as much progress is being 
made as can reasonably be expected. Certainly, that is the situation 
with respect to the fast neutron breeder reactor project of Power Re- 
actor Development Co. To be sure, progress has not been as rapid 
as we wish, but scientific advancement seldom has been accomplished 
overnight. Research and development work must be done in a planned 
and methodical manner along rational lines. There is no easy road to 
success, an actual accomplishment cannot be legislated. 

The Detroit Edison Co. first became interested in atomic energy 
in 1945, immediately after the discovery of nuclear fission was given 
to the world at large. Edison, together with the Dow Chemical Co., 
formally undertook studies to determine the feasibility of utilizing 
atomic materials for commercial purposes early in 1951 as one of the 
first industrial groups authorized to engage in this work. 

The selection of the breeder reactor as the type most likely to be 
capable of producing power on a commercially justifiable basis re- 
sulted from that study. It was fully recognized at the time that the 
technology of breeder reactors was less advanced than that of other 
types and that an exceedingly difficult research and development pro- 
gram was to be faced. It was believed, however, that more would be 
gained by directing our efforts to this long-range undertaking which 
seemed to have the greatest merit, rather than to somewhat less com- 
plicated types of reactors whose development potentialities appeared 
to be somewhat limited. 

I need not recount the program that has been undertaken in as- 
sembling the groups now known as Atomic Power Development As- 
sociates, Inc., and Power Reactor Development Co., but I have attached 
lists of the member companies of those two organizations as exhibit I. 
The membership of these 2 organizations comprises 54 companies lo- 
cated in 18 States. Their support of this atomic power effort has 
been marvelousindeed. They areas follows: 

Atomic Power Development Associates, Inc. 
Alabama Power Co. 

Atlantic City Electric Co. 

Baltimore Gas & Electric Co. 

Boston Edison Co. 

Central Hudson Gas & Electric Corp. 
Cincinnati Gas & Electric Co. 

Cleveland Electric Illuminating Co. 
Connecticut Light & Power Co. 
Consolidated Edison Company of New York, Inc. 
Consumers Power Co. 

Detroit Edison Co. 

General Public Utilities Corp. 
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Georgia Power Co. 

Gulf Power Co. 

Hartford Electric Light Co. 

Indianapolis Power & Light Co. 

Jersey Central Power & Light Co. 

Long Island Lighting Co. 

Metropolitan Edison Co. 

Mississippi Power Co. 

NEGEA Service Corp. 

New England Power Co. 

New Jersey Power & Light Co. 

New York State Electric & Gas Corp. 

Niagara Mohawk Power Corp. 

Pennsylvania Electric Corp. 

Philadelphia Electric Co. 

Potomac Electric Power Co. 

Public Service Electric & Gas Co. 

Rochester Gas & Electric Corp. 

Toledo Edison Co. 

Wisconsin Electric Power Co. 

Wisconsin Power & Light Co. 

Allis-Chalmers Manufacturing Co. 

Babcock & Wilcox Co. 

Bendix Aviation Corp. 

Commonwealth Associates, Inc. 

Ford Motor Co. 

General Motors Corp. 

Jackson & Moreland, Inc. 

Leeds & Northrup Co. 

Pittsburgh Consolidation Coal Co. 

Southern Services, Inc. 

United Engineers & Constructors Inc. 

Vitro Corporation of America: 
Power Reactor Development Co. 

Companies which have signified their intentions of becoming 
members, and to make necessary contributions: 

Alabama Power Co. 

Allis-Chalmers Manufacturing Co. 

Babcock & Wilcox Co. 

Burroughs Corp. 

Central Hudson Gas & Electric Corp. 

Chrysler Corp. 

Cincinnati Gas & Electric Co. 

Columbus & Southern Ohio Electric Co. 

Combustion Engineering, Inc. 

Consumers Power Co. 

Delaware Power & Light Co. 

Detroit Edison Co. 

Fruehauf Trailer Co. 

Georgia Power Co. 

Gulf Power Co. 

Holley Carburetor Co. 

Towa-Illinois Gas & Electric Co. 
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Long Island Lighting Co. 
Mississippi Power Co. 
Philadelphia Electric Co. 
Potomac Electric Power Co. 
Rochester Gas & Electric Corp. 
Southern Services, Inc. 

Toledo Edison Co. 
Westinghouse Electric Corp. 
Wisconsin Electric Power Co. 

Both organizations have been designed to permit widespread partic- 
ipation by those who are interested, and to draw upon the many 
resources of talent of our industries and educational institutions. We 
have never limited our membership strictly to private industry. You 
may be interested to know that the Detroit Public Lighting Commis- 
sion, which has no authority under the city charter to engage directly 
in research work, has assigned an engineer to our project so that it 
may gain experience in this field. 

I can honestly say that since early 1952, when we began our active 
efforts to develop a breeder reactor, we have looked forward to the 
time when we might engage in an actual reactor project. In 1954, 
when the Commission first discussed the need for projects which 
would assure the United States leadership in atomic power develop- 
ment, we reviewed the technical status of our study project with great 
care. We concluded that the fundamental aspects of our work had 
advanced to the point where a construction project which would pro- 
vide much needed experience and know-how might be safely under- 
taken. We realized, however, that the revenue which might be ob- 


tained from the operation of such a reactor would not repay its cost. 
These matters were discussed at length with the most competent au- 
thorities available: Dr. Lawrence R. Hafstad, Dr. John R. Dunning, 
Gen. Kenneth D. Nichols, Dr. Walter H. Zinn, Dr. Hans A Bethe, and 
others All agreed that the proposed reactor could be built and should 
operate as intended. 


COMMISSION ASSISTANCE UNDER POWER DEMONSTRATION REACTOR PROGRAM 


There were a number of areas requiring essential additional re- 
search and development work which, under the present circumstances, 
could be done expeditiously only in Atomic Energy Commission 
facilities. The work includes: 

1. Irradiation tests of materials to be used in the reactor fuel 
and blanket elements ; 

2. Reprocessing of irradiated fuel elements, and 

3. A critical assembly test of the proposed reactor core. 

The Commission announced its power demonstration reactor pro 
gram on January 10, 1955, a program designed to facilitate the under- 
taking of power reactor projects by industry. As a part of that pro- 
gram, and as an incentive to industry, the Commission offered, among 
other things, to do essential research and development work in Com- 
mission facilities, to allow the use of Commission facilities for the 
processing of irradiated fuel elements, and to waive rental charges on 
special nuclear materials for a period of time. 
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BREEDER REACTOR PROPOSAL UNDER POWER DEMONSTRATION REACTOR 
PROGRAM 


As we reviewed our situation, we concluded that with Commission 
assistance in the areas indicated, it would be possible to initiate an 
actual construction project immediately rather than to wait the 2 to 5 
years which otherwise would have been necessary. A number of those 
who had participated in the Atomic Power Development Associates’ 
research and development work agreed that we should undertake this 
project. Our proposal, exhibit I1, was submitted on March 30, 1955. 
We were advised by the Commission on August 8, 1955, that the pro- 
posal was approved as a basis of negotiation. 

(Exhibit II follows :) 


UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C. 


GENTLEMEN: In furtherance of our letter of Jnly 12, 1954, this proposal 
to design, construct, own and operate a fast neutron breeder reactor is sub- 
mitted for your consideration in response to your January 10, 1955, announce- 
ment of a power demonstration reactor program. It is submitted on behalf 
of the Central Hudson Gas & Electric Corp., the Cincinnati Gas & Electric Co., 
Consumers Power Co., Delaware Power & Light Co., the Detroit Edison Co., 
Long Island Lighting Co., Philadelphia Electric Co., Rochester Gas & Electric 
Corp., the Toledo Edison Co., and others who have or may hereafter signify 
their intention to join this project. All but one of those named have been 
engaged in an intense effort to develop a breeder reactor that can be capable 
of producing steam for generation of electric energy on a commercially competi- 
tive basis. 

The proposed reactor is described in some detail in the classified (confi- 
dential) document entitled “Description of Proposed Developmental Fast Neu- 
tron Breeder Reactor,” dated March 25, 1955, which is submitted as an appendix 
hereto. A photograph of a model of the reactor-electric plant is attached to 
this letter. The design adopted is chiefly the result of the work of engineers 
and scientists assembled for the Atomic Power Development Associates study 
and research project. They reviewed information available from various 
sources, including your Commission Laboratories and personnel, and especially 
Argonne National Laboratory. They also sought out new information, and 
developed many new ideas which have been incorporated in the design. The 
results also reflect the views of private contractors and investigators, consult- 
ants, and others engaged in engineering and scientific activities. 

The reactor will be liquid sodium-cooled, will utilize enriched uranium as 
fuel, and will be designed to produce heat sufficient for the generation of 
100,000 kilowatts of electric power. Fuel elements will be made un of assem- 
blies of clad uranium alloy pins. Blanket elements will be assemblies of de- 
pleted uranium rods. 

We are prepared to meet with you at such time as you may wish, looking 
toward reaching a mutually agreeable understanding with respect to the fol- 
lowing: 

(a) A license to locate, construct, own, and operate a reactor to demon- 
strate its practical value; and 

(b) A license to possess special nuclear material; and 

(c) A sufficient supply of fuel and blanket materials, and 

(d) The processing of irradicated fuel and blanket elements; and 

(e) The payment by the Commission for special nuclear material pro- 
duced by the proposed reactor; and 

(f) The performance of certain research and development work in Com- 
mission facilities ; and 

(9) The matter of technical and economic data resulting from the reactor 
development. 

If the foregoing and certain other problems can be satisfactorily resolved, 
we shall undertake to organize a nonprofit corporation (a) to design, finance, 
and construct a fast neutron breeder reactor; (b) to own and operate the 
reactor; and (c) to apply for and hold licenses from the Commission for such 
construction, ownership, and operation and the possession and use of special 
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nuclear and source materials. This corporation would be dedicated to research 
and development in the use of nuclear fuels, and results would be made avail- 
able to you and to others as directed by you. 

It is our judgment that the successful completion of this fast breeder reactor 
plant is now a matter of straightforward engineering development, design, and 
construction and that detail design of the reactor is possible within the limits 
of the proposed construction schedule. Furthermore, the continuing study of 
the design may result in certain advantageous improvements. 

The control and safety aspects of the reactor have been analyzed at length. 
These analyses demonstrate clearly, in our opinion, that the reactor will be 
controllable and safe beyond any credible doubt. Moreover, it will be housed 
in a gas-tight cylindrical steel structure designed to contain the products of a 
possible reactor accident. 

Our present plans call for the location of the reactor in the service area of 
the Detroit Edison Co. on a 1,200-acre site approximately 34% miles southeast of 
the business district of Monroe, Mich. Practically all of the ground area within 
a radius of 1 mile would be included in the plant site area owned by the com- 
pany. There are few residences within a 2-mile radius. We are also con- 
sidering other sites within the service area of the Detroit Edison Co. 

We believe that the reactor can be constructed and capable of producing 
steam for generation of electric power within approximately 4%4 years after 
your acceptance of this proposal. This time would include a period of more 
than 1 year of preliminary operation during which significant amounts of 
steam might be produced. 

In order to meet the time schedule desired, research and development work 
of the following nature, which can best be done in your Comission facilities, as 
offered in the Commission announcement of January 10, 1955, would be needed: 

1. Critical experiment. 

2. Safety test. 

3. Radiation damage tests. 

4. Fuel reprocessing development. 

The extent to which your Commission may desire to participate in other re- 
search is a subject we will be pleased to discuss. We would expect to work 
closely with Argonne which has been most helpful. 

We estimate that the total cost of the reactor, exclusive of electric generating 
facilities, would range up to $45 million, distributed approximately as follows: 

Plant site and improvements, $1,700,000. 

Research and detvelopment work, $9 million. 

Engineering, design, and construction of reactor plant, $29,100,000. 

Preliminary operation, working capital, business and miscellaneous expense 
prior to firm operation, $5,200,000. 

Total cost of reactor, $45 million. 

Coincident with the construction of the reactor, the Detroit Edison Co., at 
its own cost, estimated as $9 million, will proceed with the construction of elec- 
tric generating facilities having a capacity of not less than 100,000 kilowatts. 
Thus, the total cost of the entire project would be approximately $54 million. 

We now have reasonable assurance that more than two-thirds of the total esti- 
mated cost of the entire project will be available when the proposed licensee is 
organized and its finanee plans made final. We believe it will be possible to have 
the balance provided by agreements of others, some of which have signified their 
intention to participate in this project. Of necessity the complete financing is 
therefore dependent upon the joinder of others. 

It would be important to us that the licensee corporatiton be reasonably sure 
of its ability to obtain adequate insurance. We understand that he Commission 
has joined with representatives of the insurance industry in a study of this im- 
portant matter. 

In making this proposal we assume and regard as essential the following: (1) 
that neither the licensee corporation will qualify as deductible for Federal income- 
tax purposes. 

We would, of course, expect that the construction, ownership, and opera- 
tion of the reactor will be subject to complete regulation by the Atomic Energy 
Commission. 

We will be most pleased to discuss this proposal with you at any time that 
may suit your convenience, Our desire is to go forward with this project as 
rapidly as possible when we have reached agreement with you. 

Very truly yours, 
Tue Derrorr Eptson Co., 
By WALKER L. CISLER, President. 
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JULY 12, 1954. 
Gen. K. D. NICHOLS, 
General Manager, Atomic Energy Commission, 
Washington, D.C. 

DEAR GENERAL Nicnors: On behalf of ourselves and the others in our atomic 
power development project, I wish to express our special appreciation of the in- 
formation which we have received recently from Dr. Lawrence R. Hafstad. 
He has made three presentations to our group, one to a meeting of the technical 
and engineering committtee, one to a meeting of the executive committee, and 
lastly, earlier this month to a meeting of the full management committee of the 
project, in New York City, attended by chief executives and top technical assist- 
ants of all our companies. 

Following Dr. Hafstad’s presentation in New York, the management commit- 
tee directed the executive committee to arrange for a study and report, as soon 
as possible, looking toward the submission to the Commission, by interested 
members of the group, of a proposal for construction of a suitable breeder reac- 
tor, consistent with the objectives outlined by Dr. Hafstad. 

It is impossible in this short time to set forth any proposition in detail. It 
is the intention of my company, however, and of others in the group, to prepare 
and submit a definite proposal. We believe that our study of the technology 
has proceeded to the stage where it will be possible to complete the basis for a 
proposal in the latter part of this year. This belief has been strengthened by 
a recent discussion with Dr. Zinn. 

I am writing now to let you know that we intend to cooperate to the full 
extent of our ability in the effort to advance the industrial utilization of nuclear 
energy, and to provide production, along the lines Dr. Hafstad discussed with 
us. We look forward to making a proposal on the basis of private financing 
in character and extent which seems appropriate for private investment in 
accord with Government policy. 

In working to crystallize a proposal we are confident that the cooperation which 
we have enjoyed with members of your staff will continue. We expect to be in 
touch with them further during the summer. 

Sincerely, 


WALKER CISLER. 


Mr. Cister. I believe it necessary to speak briefly about certain 
matters included in the proposal which recently have been the subject 


of public discussion. 

On public liability protection, we stated that the licensee corpora- 
tion would need to be “reasonably sure of its ability to obtain adequate 
insurance.” We did not specify or suggest Government indemnity in 
the proposal, but rather pointed out a problem common to all power 
reactor projects, regardless of whether ownership was private or 
governmental. We testified with respect to this situation before this 
committee on May 16. 

On the application of the Public Utility Holding Company Act, 
we also stated in the proposal that we assume and regard an essential 
that “neither the licensee corporation, nor any member thereof or 
contributor thereto will become subject to the Public Utility Holding 
Company Act by reason of participating in this project.” I seriously 
doubt whether anyone who has taken the time to study this project— 
how it is being conducted and the reasons therefor—would lagen that 
the existing Public Utility Holding Company Act was intended to 
apply to our present situation. An examination of the legislative 
history of that act will reveal no grounds to the contrary. The Chair- 
man of the Securities and Exchange Commission has testified, how- 
ever that the law does apply. 

The legal counsels of the companies participating in Power Reactor 
Development Co. have advised that an amendment of the law is the 
best way to obtain adequate assurance that their status would not be 
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changed. Here, too, I am sure that any one studying the testimony in 
behalf of those interested in this project, or who may be interested 
in similar projects, must agree that no criticism of the present law or 
violence to it has been suggested. 

No company now subject to the Public Utility Holding Company 
Act would be removed from the jurisdiction of the Securities and Ex- 
change Commission. 


INCOME TAX CONSIDERATION 


The final reservation, and possibly the most difficult one, has to do 

with taxes. We stated that we assume and regard as essential— 
that the contributions of the members of the licensee corporation will qualify as 
deductible for Federal income tax purposes. 
We have not sought a change in the law on this matter. Rather we 
have requested an Internal Revenue Service ruling which will clarify 
and make certain the situation, just as any prudent businessman would 
do. If the Detroit Edison Co. itself, or any other single company, 
were to do research and development work relating to its business, 
costing, one, five, or even ten million dollars, there would be no prob- 
lem whatever as to its qualification as a business expense. Moreover, 
a single company might employ a professional organization to do the 
research work and the expense would be recognized as a deductible 
business expense. 

Thus, when a group of companies agrees to undertake jointly a re- 
search and development project as costly as the one in question. 
whether it be under the name of Power Reactor Development Co., or 
in some other manner, it is understandable that the tax situation 
must be clarified. Otherwise it would be impossible to formulate a 
budget which would give any control of expense. 

Our objective is to develop and perfect an atomic power reactor 
suitable for use in today’s large power systems. To carry out the re- 
search effort, we must build and test a developmental breeder reactor, 
having a capacity of at least 100,000 kilowatts, and we expect as much 
as 150,000 kilowatts, which will cost about $40 million. The scientific 
and engineering matters involved cannot be demonstrated without 
building and testing a full scale installation. 

It is important that we all realize that the developmental reactor 
with which we are dealing is not permanent or final in any sense. It 
is as the name implies only “developmental” and temporary. It is a 
prototype of something to come in the future. When we get it built, 
it may not even work , but we believe this is a very remote possibility. 
Experience gained in its operation will provide the design of second 
and third reactors, which we have already commenced to think about. 
based on research work performed to date. Because of its temporary 
nature, no one would thing of putting such a novel and untested re- 
actor in a plant account. This is in contrast with what others are 
doing with reference to reactors of which more is known. Our re- 
actor at this stage should not be compared with reactors of a more con- 
ventional type. Since breeding has not been demonstrated on a large 
scale, we are dealing with new science and with a great many extremely 
difficult technical problems. 

Chairman Anperson. Mr. Cisler, I am not anxious to stop you, but 
this hearing is primarily on what your reactions are to the Gore bill and 
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the proposal for some reactors to be built by them. At the previous 
hearing we discussed this tax question and the problem of the Public 
U tility. Holding C ompany Act. I am perfectly happy for you to go 
ahead and present to Senator Gore and to me, but we were primarily 
hopeful of the reactions to the Gore and Hollifield bills. You may 
proceed as you wish on it. 

Mr. Cister. Senator Anderson, I felt because of what has been said 
publicly that there was a misunderstanding on the part of some as to 
why we sought clarification on these matters of the Holding Company 
Act and insurance and the matter of taxes, and I have endeavored to 
develop here for you the reasoning that we believe is valid for the 
osition that we have taken on these matters. I think it is particu- 
ina ‘ly true on the matter of taxes because certainly the expense of doing 
research and development work is an expense deductible from income. 
It is an expense which occurs before you reach the point of statutory 
taxable income. That income belongs to the owner of the business 
and the Government takes from that such percentage as it needs to 
conduct its own business. I feel that it is important and because of 
questions which have been asked and discussions which have been 
held that we ought to make it very clear to this committee what our 
position in connection with taxes is. 

Chairman Anperson. I still do not see exactly what relationship 
that has to the proposal of the Gore bill for the building of several 
other plants. But if you do, I do not wish to stop you. ‘We are ina 
strange situation today. We are not able to find members from the 
House side here. Weare ina steady routine of rollealls. Under the 
circumstances I will have to adjourn until we can come back from this 
rolleall. 

(Short recess. ) 

Mr. Cister. Mr. Chairman, about 4 years will be required to com- 
plete the construction . the plant and the extensive preliminary test- 
ing before the reactor can be brought up to power. We believe as 
much as 10, or even 15, vols of operation may be required for experi- 
mentation and modification, and to gain the experience and know-how 
the reactor will provide. More than 3 years of operation will be 
required to build up the plutonium concentration in the blanket ele- 
ments to the point where the reactor can be said to be operating in an 
essentially balanced manner. 

Because of the expected very rapid advancements in nuclear reactor 
technology, it is probable that by the time these research activities 
are completed, the reactor will be obsolete. In any event, its value as a 
production installation is likely to be exceedingly low. The point 
important to us, therefore, is that the contributions of the member 
companies, for which a tax ruling has been asked, will go to build an 
expendable research facility and that the contributors, in accordance 
with the charter of Power Reactor Development Co., cannot under 
any circumstances recover those contributions. The only real benefits 
the contributors can receive is the experience and know-how which 
will permit them to utilize atomic power for their own purposes. And 
these same benefits will be available to others at the direction of the 
Commission. 

The argument has been made that allowing a deduction for amounts 

paid for research, development, and construction of a power reactor is 
a Government subsidy. I respectfully submit that this is specious 
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reasoning from a false premise. “Subsidy” and “allowance” for in- 
come tax deduction are not synonymous by the wildest stretch of 
imagination. 

The false premise is that all income belongs to the Government. 
Unfortunately, that may be true in Lron Curtain countries but in the 
free world, income belongs to the one who produces it. The Govern- 
ment’s interest is only to obtain that portion of income necessary to 
support the Government, and after Sedabinian, and at tax rates estab- 
lished by Congress. When the Government allows a deduction, it 
does not make a gift to the taxpayer; it simply refrains as Congress 
provides that it should, from taking tax toll on that portion of the 
taxpayer’s own income, not the Government's income but the tax- 
payer's, which is represented by the deduction allowed. It cannot 
be a subsidy because a subsidy requires use of the Government’s money 
to aid a citizen and the deduction is not the Government’s money. 

The false and specious reasoning is as follows: 

1. It assumes a tax on gross income. The income tax is on net in- 
come, not gross. The Government has an interest only in net and the 
Gcvernment’s claim begins only after net is determined. Congress 
determines what deductions are allowable and research and develop- 
ment expense is one of the items Congress allows. 

2. It ignores the fact that the same argument can be advanced as to 
every deduction including the two greatest ones for any business— 
lnhor and materials. No one would think of calling deductions of 
labor and material expense a subsidy. The fact that the argument 
is not applied to labor and materials is proof of its falseness as applied 
in this situation, because the amounts in question actually are for labor 
wid materials. The only difference is that the deductions are to be 
expended in the aid of an ultimate goal—namely, the future produc- 
tion of electric energy by the use of atomic fuels rather than by pres- 
ent methods. 

3. It is erroneously assumed that every dollar contributed to the 
power reactor program would, if not allowed as a deduction, end up 
as an extra della of net income of the contributor company. This is 
not true. The money in question might be devoted to research on the 
more economic use of bil or some other research project, or for ad- 
vertising, compensation, or any of numerous other deductible uses. 
The electric industry has always engaged in research and development 
work to provide more efficient and low-cost generation. 

4. It is erroneously assumed that every dollar disallowed as a de- 
duction would not only end up as net income, but, after tax, would then 
be paid out as dividends and be again subject to tax in the hands of 
the recipient. I have already shown the falsity of the subsidy argu- 
ment as to the corporate income. The subsidy argument as to divi- 
dends is even more absurd because what may be paid as dividends is 
subject to all the uncertainties of State and Federal public utility 
regulation, Securities and Exchange Commission requirements, cap- 
ital requirements of the corporation, judgment of its board of <irec- 
tors, and economic conditions. 

». Finally, there is failure to recognize that the Congress, by regu- 
larly allowing deductions for research and development expense, has 
already indicated that public policy favors this type of ideation. 
Congress realizes that today’s taxpayer becomes tomorrow’s bigger 
taxpayer by being encouraged to develop greater efficiency in existing 
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lines of endeavor and to create new sources of income. Atomic energy 
offers boundless opportunities for new sources of income. Develop- 
ment in this field, which is new and untried, has to be encouraged, not 
stifled, by allowing it the same research expense deductions that are 
allowed in every other field. 

Permit me at this time to leave with you the thought that “sub- 
sidy” is a word with ugly connotations and, as I believe I have demon- 
strated, is unfairly and illogically applied to the research deduction 
that is here sought. As we have noted, Congress already has indicated 
that it considers this type of deduction equitable and hence allow- 
able. The Congress knows that deductions are not subsidies but are 
the means by which the income-tax law is made fair and equitable in 
its application. 


OwNERSHIP OF CONVENTIONAL STEAM TURBINE-GENERATION FACILITIES 


Now, to go on to another point, there has been negative comment 
concerning the fact that the reactor part of the plant will be owned by 
a new nonprofit corporation, Power Reactor Development Co., and 
that the steam-turbine generator facilities will be owned by the Detroit 
Edison Co. Even a casual review will show that exactly the same plan 
is being used for the pressurized water reactor project at Shipping- 
port, Pa., and the sodium reactor experiment at Santa Susana, Calif. 
The only difference is that in our case the reactor is being built and 
paid for entirely by private investors’ funds, rather than by the Gov- 
ernment. 

It is well understood that the steam-turbine generator part of an 
atomic powerplant is composed of essentially conventional equip- 
ment. In view of this, it is not appropriate to include this part of the 
plant with the reactor which is strictly of a developmental nature and 
particularly since the cost of the reactor is to be shared by many com- 
panies. The reactor is to be built in an area served by Detroit Edison 
and that company has offered to provide the turbine-generator and 
associated facilities at its own expense. This will relieve the reactor 
project of the need for financing the turbine-generator part of the 
plant, which will cost about $14 million. For accounting purposes 
Detroit Edison plans to treat the turbine-generator facilities as a 
normal power system investment. 

The contract for the purchase of the steam by the Detroit. Edison 
Co., is now being negotiated. The basic principle being used is that 
the Detroit Edison Co. will pay, as closely as can fe determined, exactly 
the same price for the steam produced by the reactor as it would 
cost Edison itself to produce steam capable of producing an equal 
amount of power in a modern plant which it might build today. The 
rate will be one negotiated “at arm’s length” and will include the 
proper amounts for capital cost. It is now being determined by some 
of the most competent people in the electric power business and I am 
sure it will be fair and justifiable under all circumstances. It is un- 
reasonable to assume that other utility and industrial members of 
the reactor company would permit the Detroit Edison Co. to purchase 
the steam at an unrealistic cost. 

This contract, when completed, will become a part of the basic agree- 
ment between the Atomic Energy Commission and the Power Reactor 
Development Co. This agreement establishes the conditions under 
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which the project is a part of the Commission’s power demonstration 
reactor program. The Commission also may be depended upon to 
appraise the adequacy of the price paid by Edison for steam because 
under the proposed agreement, under certain conditions, the Commis- 
sion has the right to take the project over, complete it and operate it. 


PROGRESS OF POWER REACTOR DEVELOPMENT COMPANY PROJECT 


Let us now consider the matter of progress in our project. Surely 
anyone familiar with nuclear reactor development is aware that proj- 
ects of this kind are initially based upon thoughts, ideas, and con- 
ceptual designs. There is no completed blueprint of any advanced 
project and therefore a tremendous amount of preparation and back- 
ground work must be performed before it is possible or necessary to 
undertake actual field construction. 

An excellent example of this is the previously mentioned PWR 
installation at Shippingport. It is well known that PWR is an adapta- 
tion of a reactor originally developed in part by Westinghouse Electric 
Corp. for an aircraft carrier and that more than $9 million has been 
spent in research and development prior to the time PWR was in- 
augurated. 

The first public announcement of PWR was in late October 1953. 
Shortly thereafter, Adm. Hyman Rickover, who quite rightly enjoys 
the reputation of being one of the most forceful and effective men in 
the world in the matter of getting things done, was assigned to direct 

the Atomie Energy Commission’s part of the project. In March 1954, 
the Commission accepted the proposal of Duquesne Light Co. to build 
the steam turbine generator part of the plant in the Pittsburgh area. 
Ground-breaking ceremonies were held on Labor Day of that year 
and active field construction was started in the spring of 1955. It is 
reported that the plant will go into initial operation during 1957. 
I am sure that all who know the problems that are involved will join 
in congratulating those associated with PWR for an excellent and 
| outstanding performance. I would like to add, too, that if all goes 
| as we now anticipate, ground-breaking ceremonies will be held for 
| our breeder reactor project this coming August 8, exactly 1 year after 
we received tentative approval of our proposal. 

Beginning early in 1955, the research and development activities of 
Atomic Power Development Associates, Inc. were accelerated. A 
3-year program, costing roughly $4 million in 1955 and about $5 
| million in both 1956 and 1957 was planned and is now in full swing. 
This, together with the research work which the Commission is con- 
sidering, is expected to provide practically all of the information for 
: the complete design of the reactor part of the plant. 

. I have here again today the two models which I displayed last week 
because they are so truly representative of progress. I would like to 
‘ repeat my statement concerning them. The smaller one is of the 
‘ entire plant including the steam turbine generator. The larger one 


f is the heart of the plant the breeder reactor itself. We use these 
i models continuously in our discussion of the plant and its design. 
These models represent the accomplishment of intensive research 
. and development work that has been underway since late 1950. As of 
” today more than 85 skilled engineers scientists mathematicians and 


a others are continuing this work in Detroit. Many others are simi- 
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larly engaged by contractors working for us. Today more than $8 
million has been spent in this effort. 

In order to build these models we had to develop the complete con- 
ceptual design of the entire plant including all of the major com- 
ponents of the reactor and its related facilities. There was no blue- 
print to which we could go. Nothing like it has ever been designed 
or built before. We had to start from the ground up. It has been a 
long difficult and sometimes tedious task. 

It is important to say here, too, that the conceptual design has been 
discussed and studied in detail by the most competent authorities in 
the business. All are agreed that the design is fundamentally sound 
and that the reactor should work as intended if proper attention is 
given to the detailed design. 

We are now engaged in studying and evaluating each component in 
detail to assure insofar as is possible that it will function as intended. 
Only through this process can we be reasonably certain that the re- 
actor will perform satisfactorily. 

These same conditions must be faced by anyone undertaking a 
project of this kind. They account for the long time that has been 
required to complete earlicr reactor projects. These conditions will 
affect any project of this kind private or governmental however and 
whenever undertaken. 

We believe we are making excellent progress in this work. We are 
completing experiments pertaining to the reaction between sodium 
and water should they be accidentally mixed and the action which 
results when sodium escapes into the atmosphere. These are but two 
of many important safety considerations. We have recently com- 
pleted for test purposes the installation of a prototype steam gen- 
erator, or boiler, such as we intend to use in the plant. 

An important part of the Atomic Power Development Associates’ 
program is a full-scale test facility, which comprises actual major 
components. These components, listed in exhibit ITI, will be tested 
under simulated full load operating conditions, but without the 
presence of radioactive materials. As indicated by exhibit ITI, 
Atomic Power Development Associates has now committeed more than 
$3 million to this test facility and the full cost of the job, including 
manpower during the testing period, is expected to exceed $6 million. 
After testing, it is expected that these components, if acceptable, will 
be used in the reactor itself. 

Last week I stated that preliminary site preparation is now in 
proeress. Power Reactor Development Co. has selected Common- 
wealth Associates, Inc., as its architect-engineer and United Engineers 
& Constructors, Inc., as its construction engineer, and they already 
have begun their duties. The Detroit Edison Co. has placed an order 
with the Allis-Chalmers Manufacturing Co. for the turbine-generator, 
with a capability of 150.000 kilowatts to be delivered in 1959, and 
also has retained United Engineers & Constructors, Inc., as construc- 
tion engineer. 

As we review the situation, we are unable to find where further 
progress could have been made in our project unless we had had pre- 
emptive authority in the use of governmental and private laboratory 
faciilties, which to us was not warranted. 

Faster progress than we and others have made in the development 
of atomic power is desirable but it cannot be accomplished by the sim- 
ple and cost’: «xnedient of a “crash program.” 
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COOPERATION WITH GOVERNMENT AUTHORITIES 


A word of commendation and appreciation concerning the excellent 
cooperation and healthy elalasdiins we have had with the Com- 
mission’s national laboratories and with Federal, State, and local 
authorities is appropriate. 

The work that Argonne National Laboratory has done on the fast 
breeder type of reactor has been of utmost importance to us. It 
designed, built, and operated experimental breeder reactor-1 which 
demonstrated the feasibility of breeding, and has performed mockup 
tests, the results of which are useful in connection with our full-scale 
design. Argonne’s help in design, physics, metallurgy, and reproces- 
sing has been invaluable to us. 

The Oak Ridge National Laboratories have offered us assistance 
whenever pussible. They have provided us with valuable shielding 
and reprocessing information. Ten of our scientific staff have been 
trained at Oak Ridge School of Reactor Technology. 

The other national laboratories such as Los Alamos and Ames have 
been willing to exchange information of mutual interest. These 
friendly relationships provide an atmosphere which has effectively 
promoted technological development. 

We have had the finest cooperation, too, from State and local au- 
thorities. The Michigan Public Service Commission has shown a 
keen interest in all of the matters involved in nuclear power since the 
beginning of our project. Other agencies such as the departments 
of insurance, health, public safety, labor, and conservation, have been 
helpful in many ways. Local authorities in the area of the plant site 
have done everything possible to permit our project to go ahead. 

To us, this surely represents as effective cooperation between Gov- 
ernment and industry as anyone might desire or contemplate. 


APPLICATION OF SECTION 44 OF THE ATOMIC ENERGY ACT OF 1954 


Now I would like to comment briefly on certain other implications of 
S. 2725 as I see them. 

If the bill were intended to encourage further research and develop- 
ment in bringing about an early utilization of atomic energy in the 
generation of electric power, there could be no valid objection to such 
research and development work. However, that is only half of the 
story. I attribute no improper or selfish motives to anyone, but the 
consequences of such research and development work, whether it was 
so intended or not, would place the public power projects in direct 
competition with private power in six different geographical sections 
of the United States. There is no escape from these consequences be- 
cause of the operation of section 44 of the Atomic Energy Act of 1954, 
which provides as follows: 


If the energy is produced at production facilities of the Commission or is 
produced in experimental utilization facilities of the Commission, such enercy 
may be used by the Commission, or transferred to other governmental agencies, 
or sold to publicly, cooperatively or privately owned utilities or users at reason- 
able and nondiscriminatory prices * * * in contracting for the disnosal of such 
energy, the Commission shall give preference and priority to public bodies and 
cooperatives or to privately owned utilities providing electric utility services to 
high-cost areas are not being served by public bodies or cooperatives. 


78727—56——-14 
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This would require that the Atomic Energy Commission sell to the 
public groups as a statutory preference customer all electric energy 
produced. 

I do not wish to prolong these hearings by a discussion of the prefer- 
ence clause, but the inevitable effect of Senate bill 2725 would be to 
create new discretionary situations among the citizens of certain 
States, or perhaps between the citizens of one State and those of an- 
other State, merely because of the fact that some areas might be served 
by a public power group, and other areas might be served by a private 
ee: This is grossly unfair. 

I believe that the early and full utilization of atomic energy in the 
generation of oooncaninneleitelaih energy should not be frustrated by 
any preemptive right vested in anyone. The application of section 44 
of the Atomic Energy Act of 1954 to any project authorized by S. 2725 
would restrict the benefit to the public power groups. The interest of 
all the people should not be thwarted or prejudiced by political con- 
sideration of those who believe in public power as opposed to those 
who believe that private industry holds the key to the future success 
of our country. 

DELAYS WOULD RESULT 


There is another important aspect of this situation to which I must 
refer. The number of persons qualified by ability and training to 
engage in research and developmental work in the field of atomic en- 
ergy is limited. In addition, the materials and fabrication facilities 
required for the manufacture of power reactors are also limited. The 
addition of new projects under Government sponsorship must of neces- 
sity dilute the effort which can be applied to the projects already un- 
derway. Of greater importance perhaps is the fact that in times of 
shortage, Government requirements inevitably take precedence. This, 
I can see that additional projects by the Atomic Energy Commission, 
as proposed by S. 2725, under congressional directive, would delay 
rather than accelerate atomic power development. 


SUMMARY 


In summary, let me repeat that I believe as strongly as anyone that 
atomic power development should be carried forward as rapidly as 
possible. I believe, however, that we should proceed in an orderly, 
rational manner with each step designed to provide a worthwhile and 
substantial advance in the art. We simply cannot afford to waste our 
resources or hinder our progress by a needless crash program. We 
cannot afford to inject senseless political situations into such an im- 
portant and essential part of the industrial and economic development 
of our country. 

Senate bill 2725 provides absolutely nothing that cannot be accom- 
plished better under the existing law. It would serve no constructive 
purpose, it would be wasteful of the taxpayers’ money, and it would 
contribute nothing helpful in the international situation. 

Senator Gore. You just said, Mr. Cisler, that nothing could be ac- 


complished by the terms of this bill which cannot be accomplished 
better by the present law. Is that a correct statement of your view? 
Mr. Cistzr. Yes, sir. 
Senator Gorr. Suppose that the Atomic Energy Commission wanted 
very much to see large-scale atomic reactors built using 6 particular 
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designs, using 6 different processes, but they were not able to obtain a 
proposal by private concerns to construct that 1 or that 6, which the 
Commission thinks would be particularly promising. How could that 
be better accomplished under the present law ? 

Mr. Cister. I believe that if the Commission feels that a particular 
type of reactor is a desirable one to be carried out that the Commission 
would well do as they have in connection with the other projects, talk 
with those who are carrying on the studies and research work. 

Senator Gore. I had in my hypothesis leaped over the discussion. 
The Commission is unable to obtain proposals from private concerns 
to construct reactors by the particular designs which they think are 
promising. How could that be accomplished under — law? 

Mr. Cister. I don’t believe that they have been unable to obtain pro- 
posals because I think they have obtained proposals. 

Senator Gore. That is not the question. You have made a statement 
for which I am trying to elicit from you support. If you do not wish 
to respond to a hypothetical question, it is all right. I don’t wish to 
press you on the matter. 

Mr. Crster. I believe, Senator Gore, that the Commission now can 
under the present provisions of the Atomic Energy Act carry on all 
such research and development work and carry on cooperative efforts 
with industry as they have been doing. If there are types of reactors 
that seem desirable to develop, I know of nothing that makes it impos- 
sible for the Commission to proceed in an orderly manner. 

Senator Gore. I don’t wish to press you on the question. It is quite 
all right. 

Mr, Cmca I am trying to give an answer in what I have said. 

Chairman AnpErson. Senator Gore asked you what Senator Bark- 
ley used to call a “suppositious” statement. Just suppose that the 
Commission wanted to build a gas-cooled type and no American com- 
pany is interested in that, even though the British are doing it and the 
Russians are doing it. Suppose the Commission voted unanimously 
to do it, they could not do it under the law. Are you opposed to them 
going ahead ? 

Mr. Cister. No, indeed. I think our whole record in this is proof 
of the fact that we have gone all out to carry on research and develop- 
ment work and to sctenliy go into the construction. As I said just a 
week or so ago, we propose to break ground for this breeder reactor 
project, and I have here with me photographs of work already under- 
way. 

Chairman Anperson. That is for a type you believe in. 

Mr. Cister. Yes. 

Chairman ANDERSON. Supposing the Commission had one that you 
didn’t believe in, and they could not persuade you or Consolidated or 
Commonwealth of Pennsylvania Power & Light to go ahead with it; 
what then? Do they just sit down? 

Mr. Crster. No. I think they could proceed on their own. 

Chairman ANnperRson. Under what law ? 

Mr. Cister. Under the present. 

Chairman ANDERsoN. They can build little research types. They 
took the Johnson amendment out of the act in 1954 which would per- 
mit them to build a large type plant. 

Mr. Crster. I think, Senator Anderson, on any of the types which 
have not yet been undertaken certainly there would be a very substan- 





206 ACCELERATING CIVILIAN REACTOR PROGRAM 


tial amount of research and development work in the laboratories that 
would be necessary before they would reach the point of actually 
building a big one. 

Chairman kaepeaiel Precisely. 

Mr. Cister. That work would lead up to where it would be shown 
that it was desirable to go into a gas-cooled type. 

Chairman .* npErson. They might be able to do it under research and 
development proposals, to be sure. We are trying to suppose that they 
don’t want todo this now. We tried to get to it the other day. I asked 
Dr. Zinn if there was a particular reactor concept that he felt had 
reached a stage of development and where something might be done, 
and he pointed out that the Government has had many years of ex- 
perience in operating Hanford type reactors which are graphite, 
water-cooled, and these can be converted or their type can be con- 
verted to a power reactor by merely pressurizing the water-cooling 
channel. Nobody wants to do that. 

We have had the experimental work. Hanford has been running, 
as you well know, for a long, long time. Nobody wants to try it. It 
may not be quite as promising. But it might turn out to be the most 
promising type of all. So if nobody wants to try it, and the Commis- 
sion does not want to take a plunge, what we wonder is what is wrong 
with the Congress saying, “Give us one of these; we would like to try 
it on for size.” That is the proposal of the Gore bill. 

Secondly, we caine along to another type. He seid that we have 
had an enormous experience at Savannah River with a type of reactor 
which, if it were changed in design to be a pressurized deed water 


reactor, rather than a nonpressurized one which it is now, gives as 
much promise as any heterogeneous-type reactor for economic power, 


especially when one takes into account that the American Govern- 
ment can produce heavy water at astonishingly low cost, or at least 
it astounds the other countries. 

The witness that was testifying was Dr. Zinn, who designed the 
Savannah River reactor. I think perhaps his testimony ought to 
be taken with some seriousness. If he believes this and the Com- 
mission decides it is not going to build anything of this nature and 
the Congress says we would lke to get that, too, and try that horse 
in this race, we don’t quite understand what is so wrong with it. 

Mr. Cister. Senator Anderson, as Dr. Zinn well knows, I have the 
highest regard for his competence and ab‘lity. Much of the suecess 
that we have had in connection with our breeder reactor is the result 
of the work which Dr. Zinn and his associates have done at Argonne. 
I would certainly not in any way take issue with Dr. Zinn because 
he is far more qualified than I am personally in matters of nuclear 
energy. 

Chairman ANperson. That is all I wanted to say to you. We are 
not trying to upset everything in America. We are not trying to get 
the Commission to stop the work that it has done. We are not trying 
to get it to cancel the promises made to do research work for various 
organizations and various companies. When we see a statement 
made that Russia is going to have a substantially larger amount of 
electrical energy available by 1960 than is contemplated by the pro- 
gram in this country, and when we think that may have some bearing 
on certain other races and may have some propaganda value, we 
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suggest that maybe it might not be too bad if this country tried a 
little of that. 

I can give you some reassurance. You mentioned in your state- 
ment the insurance situation. We are pressing as hard on that as 
we can. We hope to introduce a bill tomorrow. We have had it 
ready for 2 or 3 days, but sometimes the more haste the less speed, 
and we have taken a little more time to check some questions that have 
arisen. This is the bill that the committee will propose. The Atomic 
Energy Commission has also proposed a bill which may be introduced. 
As a result of those 2 bills, we hope the insurance people and the 
electric energy industry will study the 2 bills and give us their opin- 
ions. If they want to be heard on them we hope to have a short hear- 
ing. I would not want to stretch it out more than a couple of days if 
it could be compressed into that short time. Thereafter the committee 
would try expeditiously to report a bill to the Congress which I would 
hope we would be able to persuade the leadership of both Houses on 
both sides of the aisle to move forward with and try to get it before 
the Congress. 

Mr. Cister. May I say, Senator Anderson, what your committee 
and you yourself have done has been wonderful in helping to bring 
about a better understanding of the insurance matter and the public 
liability protection. It is indeed grand to hear of the action to be 
taken. 

Chairman Anperson. We are moving right along. On the Holdin 
Company Act, we had a peculiar situation. The subcommittee of 
another committee, headed by Senator Pastore, held its hearings. He 
got testimony in favor of the bill from one Government agency, testi- 
mony against the bill by another Government agency. Naturally, 
when that happens it is confusing to the committee. He thought by 
sone modifications in the bill, perhaps, he would be able to work out a 
situation where he had support from both Government agencies. 

You are practical enough to know that it would be much easier to 
pass a bill which the Government supported in all of its branches than 
to try to pass a bill which 1 agency is for and 1 agency is against. 
I happen to have been wrestling for months now with a bill that at- 
tempts to define the rights of States to the control of the irrigation 
waters, both ground and underground, in these various States, and one 
of the perplexing problems is that Interior is in favor of the definition 
of these rights and renunciation of them, Agriculture is also in favor 
of it, and Justice is violently opposed to it. We have harmony on our 
committee, but it is a somewhat divided harmony. We are not quite 
able to bring ourselves together any more than the Government is able 
to ee itself together. That is the problem on the Holding Com- 
pany Act. 

If Senator Pastore, who is sincerely trying to work out something, 
succeeds in the next few days in bringing those positions together, he 
then expects to report the bill, and I am perfectly willing to tell you 
that he expects simultaneously to ask that the bill be re-referred to the 
Joint Committee on Atomic Energy because, as a matter of practice, 
an atomic-energy problem should properly come back to this com- 
mittee, 

_ But we in turn hope that we would be able to report it very expedi- 
tiously to the Senate and House and again try to get action upon it. 

Mr. Cister. That would be very helpful, sir. 
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Chairman Anperson. I can only say on the tax situation that I have 
tried to find the time when I could discuss that with Senator Byrd of 
the Finance Committee. I think that is probably where it ought to 
be discussed. He has been, as you know, busy with the Social Security 
Act, busy again with the roads bill. It will be brought to the attention 
of his committee as promptly as it can, and we hope something can be 
done there. 

I do want to say this with reference to the preference clause. That 
is a matter which the committee will probably have to consider care- 
fully when it gets into session. I am not sure in my own mind what 
ought to be done with it. I think the discussion we had the other 
day with Chairman Strauss was interesting. He was hoping that 
Senator Gore would have an open mind on this bill, and Senator Gore 
had equally high hopes that Chairman Strauss would have an open 
mind. On this matter of the preference clause we hope that every- 
body will try to preserve an open mind, but recognize that the pref- 
erence clause is not something that was loosely and casually written 
into law. It goes back to the days of Theodore Roosevelt. It is pretty 
well established in American doctrine. 

There is this difference. It was written in in connection with falling 
water which supposedly will continue to deliver electrical energy for 
a thousand years if we protect our timber and preserve our forests 
properly and our watered properly, whereas these plants that we 
are discussing might take a different tax situation, because they will 
not go on for a thousand years. They will probably be small plants, 
relatively speaking, compared to the final plants. They will only last 
for a few years at best because we hope much more modern and pro 
gressive plants will come in. They may be supplanted entirely by 
some type of thermonuclear energy 25 or 50 years from now. Cer- 
tainly they are not going on for a thousand years. 

So we will try to be as careful as we can when we come to a tax 
situation. 

Mr. Cister. Yes. In that connection, Senator Anderson, it is not 
that we are asking for a change in the tax law. We have asked for a 
ruling from the Internal Revenue Department. We have endeavored 
to give you the reasons why we have sought that ruling because of this 
being a research and development project. 

Chairman Anprrson. I do think, Mr. Cisler, that the problem may 
be complicated somewhat because of the unusual setup that you have. 
I have said that I don’t think it should be. Certainly the new General 
Motors Research Building is not going to be an institution where the 
payroll is going to be charged to something other than expense. | 
don’t think any Congressman would contend for one moment that the 
payroll of that General Motors Research Laboratory should not be 
charged to expense. If your setup is not one that permits you to do 
that in the purely research work you are doing in this project, then, 
of penn we ought to try to help you if you don’t get the ruling you 
seek. 

Mr. Cister. Senator, I would like to take a moment to tell you that 
our purpose in bringing these two exhibits to you is to show you 
what we have done and what we are doing. This is a going project. 
Equipment is being built in the manufacturing plants. Equipment 
is being tested. People are working and working very earnestly. | 
could show you photographs not only of work which is underway in 
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research and test, but I can show you preparation of site, pile driving, 
and the like. So we are approaching this in very much the same way 
as we approach our conventional work. We are carrying on a great 
deal of new construction work. We are trying to bring this atomic- 
development work right in line so that we treat it as far as possible 
with all the experience and all of the know-how that has been gained 
over many years in this industry. 

Chairman Anverson. I am just wondering, Mr. Cisler, what your 
reaction might be if the approach of the Gore bill—I am sure the Sena- 
tor from Tennessee will realize that I am not trying to amend his bill 
but only trying to find out what you would think about a different ap- 
proach—so that it was changed to follow the Shipping port approach. 
We talked about this 3 or 4 types of reactors that some people think of 
as possibilities. Dr. Zinn outlined, I think, 6 5 of them. Suppose we 
said here are 3 very likely prospects, 3 extremely good horses on 
which we would like to place a bet, and the Atomic Energy C ommis- 
sion did what it did in the Shipping port matter, in which it is going 
to pay for the reactor, set the schedules, and direct the work, Duquesne 
is providing the generating facilities and will operate ‘the plant. 
Would that strike you as a better method of testing these three reactors 
and would it be objectionable? 

Mr. Cister. Senator Anderson, as I understand it, the Shipping 
port project was under the old law, the act of 1946, which did not per- 
mit private ownership of the facilities nor was there this preference 
clause in the old act. The new act does have this preference clause. 
I just ask myself the question, How would the power output coming 
from such a reactor be handled, because of section 44? 

Chairman Anperson. I am trying to get reactors built. Suppose we 

avoid the discussion of the preference clause. 

Mr. Cister. For research and development work that would be very 
fine. 
Chairman Anperson. Suppose they will generate power and sell it; 

certainly they are going to sell the power from Shippingport. 

Mr. Cister. The steam is going to be taken over by the Duquesne 
Light Co. in exactly the same way as Detroit Edison takes over the 
steam from this. 

Chairman Anperson. I assume you are not opposed to taking steam. 
Suppose we set three plants up for producing steam. Do you think 
it would be wrong for some company to take that steam and turn 
power out of it? 

Mr. Cister. If they would wish to do so that would be perfectly 
satisfactory. 

( ‘hairman Anperson. Our difficulty, as you can well see, is that if we 
are going to get a test of these rather promising types that are being 
tested now by Britain and Russia, and are likely to be tested 1 in other 
parts of the world, it appears to us—we may read the signs wrong- 
that the only way they will be tested is by the Congress directing it. 
They apparently will not get done on an optional basis. The only 
things that are going to get done are similar to the Nautilus plant 
or things that the Pennsylvania Power & Light Co. may do after the 
second reactor at Oak Ridge works for a while. 

Mr. Crster. I would feel, Senator Anderson, if there was equal 
opportunity for both the public and private systems to purchase that 
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steam that would be certainly equitable and satisfactory. There 
should be equal opportunity. 

Chairman Anperson. I think that some of us who went through the 
difficulties of-the West Milton plant know that the preference clause is 
not primarily designed to work in the New England States or places 
of that nature. There are problems in connection with it. I hope I 
am able to recognize that. 

We will recess now for a short time while we attend a quorum call. 

Mr. Cister. Thank you for allowing us to come. 

Chairman Anpverson. Thank you, Mr. Cisler. 

(Short recess. ) 

Chairman Anperson. Dr. Smyth, we are very happy to have you 
here again. We enjoyed having you when you were a member of the 
Commission. We have always appreciated your willingness to be 
available for us when we need your counsel and advice. I personally 
as well as on behalf of the committee welcome you here, and appreciate 
your being here. 


STATEMENT OF DR. HENRY DEWOLF SMYTH, CHAIRMAN, BOARD 
OF SCIENTIFIC AND ENGINEERING RESEARCH, PRINCETON 
UNIVERSITY 


Dr. Smyru. Thank you very much, Senator Anderson. I was glad 
to be invited to come down here and testify and hope I can say some- 
thing that may be useful to you. 

My name is Henry DeWolf Smyth and my present position is 
chairman of the board of scientific and engineering research of 
Princeton University. I also hold the Joseph Henry professorship of 


physics at Princeton. From early 1941 through 1945, I worked in 
various scientific and administrative capacities connected with the 
development of atomic weapons by the United States Government. 
From June 1949, until my resignation on September 30, 1954, I was a 
member of the Atomic Energy Commission. For the last year and a 
half I have been primarily concerned with research projects in science 
and engineering at Princeton, many of them carried out under con- 
tract with the Government, including the research project on thermo- 
nuclear energy for peacetime use. I served as consultant to the Atomic 
Energy Commission. I also do some private consulting. 

In my testimony today, I am giving only my personal views of 
the nature of the problems involved in reactor development and on 
how these problems may best be solved. 

I advocate a vigorous and varied program of reactor development 
in this country. The experience and skill of private industry are 
essential in this program, and every encouragement should be given 
to private industry to go forward as rapidly as it is willing to do. In 
this new field of atomic power, I believe the Government must con- 
tinue to point the way, with sustained and imaginative effort, until 
we know much more about reactor technology than we do at present. 
I believe full cooperation of Government and industry in atomic 
energy will continue to serve this country best. 
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INTERNATIONAL REASONS FOR STRONG PROGRAM OF REACTOR DEVELOPMENT 
IN THE UNITED STATES 


There are three principal reasons why the United States should 
pursue a vigorous development of nuclear reactors for the production 
of power. These reasons are: First, the responsibilities of our present 
world leadership; second; the implementation of our stated foreign 
policy ; third, the rapid growth of our need for electrical power in this 
country. 

In the past 15 years we have developed a great industrial technology 
devoted to the extraction of energy from uranium. It is generally 
recognized that at present we lead the world in this development. 
We have not been backward in claiming that the peacetime uses of 
nuclear energy can be an important factor in lifting the general stand- 
ard of living everywhere. We are at present the richest country in 
the world and technologically the most advanced. The United States 
has a great opportunity and a great obligation to maintain leadership 
in the development of this new technology of nuclear power. 

We have not only spoken of the importance for the world latent in 
peacetime use of atomic energy. Beyond that, this Government has 
now specifically offered to assist other nations in this development. 
Consequently we have a specific obligation to back up our foreign 
policy gestures in atomic energy with growing technological strength. 
This is the second reason why I believe we must maintain a vigorous 
program of reactor development. I do not see how we can offer to 
build reactors abroad without building enough such reactors here to 
know what we are doing. I do not see how we can expect to send 
materials and helpful information abroad if we let our domestic 
technology fall behind or become obsolete. 


DOMESTIC REASONS FOR STRONG PROGRAM OF REACTOR DEVELOPMENT IN 
THE UNITED STATES 


The third reason for pursuing a vigorous program here is the 
prospective growth of our need for electrical power. It is true that 
power in this country is now relatively cheap. It is true that we have 
great coal reserves. But our growing need for electric power has been 
clearly demonstrated in recent years. We have every reason to expect 
a rapidly rising demand in the years ahead. Our power needs in 
1970 or 1975 will certainly be several times greater than our total 
electrical generating capacity at present. Possibly the coal industry, 
with help from oil and natural gas, can be developed to take care of 
these needs. But these conventional sources of fuel are not unlimited. 
We should be investigating now, long before our present fuel supplies 
are exhausted, every other promising source of energy. The fission of 
uranium is such a new source. Commonsense and national prudence 
alike require us to explore its possibilities. 

Furthermore, even today some parts of this country find that dis- 
tance from sources of fuel makes power expensive. It is highly prob- 
able that, in these areas, power from nuclear fission may become 
competitive in a relatively short time, even though in favored areas 
the coal industry may be able to supply power needs for a considerable 
period. 
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There is not much controversy about the reasons I have cited for a 
vigorous program of reactor development. Before discussing the 
nature of such a program, let me outline the technical situation as 
I understand it today. 


RECENT STATE OF REACTOR DEVELOPMENT IN THE UNITED STATES 


There is no question about our ability to extract useful power from 
the fission of uranium. We have done so on a small scale in many 
different nuclear reactors. We are doing so on a considerable scale 
in the reactor that drives the Navy submarine, Nautilus. Theoreti- 
‘ally, there are many ways in which uranium or enriched uranium 
can be combined with other materials, coolants, moderators and so 
forth, to make a nuclear reactor which will furnish heat. In generat- 
ing stations, this heat can be converted into electric power. 

We do not yet know which type of reactor will produce power most 
cheaply. We do not know from direct experience whether any one 
of them will produce power cheaply enough to be competitive with 
other sources. 

One reason that we do not know the answer to this economic question 
is that we have no reactor operating in this country today specifically 
designed to produce industrial power. Today, only one reactor for 
such a purpose is under construction. This is the reactor being 
built at Shippingsport, Pa., and it will presumably not begin operation 
until 1957. 

To meet our military requirements since 1941, the Atomic Ener 
Commission has built two kinds of reactors on a large scale. Both 
types were designed for the production of plutonium, not for the 
production of industrial power. These reactors to produce plutonium 
are the graphite, light water, natural uranium reactors at Hanford 
and the heavy water, natural uranium reactors at Savannah River. 

Power is being produced today in a third type of reactor, one of 
intermediate size, the enriched uranium, pressurized, light water re- 
actor that drives the Nautilus. Expense was not a major considera- 
tion in the construction of this submarine powerplant. Consequently, 
it provides little information on the future costs of industrial nuclear 
power. 

Several other types of reactors have been built on a small scale and 
have been operated. Present planning will presumably give us inter- 
mediate-scale reactors of some half dozen different types within the 
next few years and one full scale power producing reactor of the 
pressurized light water enriched uranium type in that same period. 
This is the reactor I have already mentioned, which is under construc- 
tion at Shippingsport, Pa. A number of other large power reactors 
are in various stages of discussion or design. 

In addition to the operation of small-sized reactors of various types 
and the construction of intermediate sized reactors such as I have 
mentioned, the last 15 years have produced a vast accumulation of 
relevant technical data. Such information continues to accumulate. 
Studies on metallurgy, on heat transfer and on various types of fuel 
elements all contribute to the technology. The results of such studies 
can be combined to give some estimate of the probable success and 
probable cost of various types of reactors. But costs really will not 
be known until industrial reactors have operated. 
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In any technological development from laboratory to pilot plant to 
full-scale plant, the timing of successive steps is a matter of judgment. 
I do not believe there is any simple criterion which makes it possible 
to decide when the time has come to build a full-scale plant. No 
amount of work in the laboratory or even with a pilot plant will give 
a final definitive answer as to whether a full scale plant will work 
and, if it works, how much the final product will cost. In the field 
of atomic energy much of the technology is new. Complex political 
and economic questions are involved. In this new field of nuclear 
power, there is room for a difference of judgment among reasonable 
men as to what is the proper course to pursue, if we all agree on the 
importance of a vigorous program of reactor development. 


SUGGESTED FUTURE PROGRAM OF REACTOR DEVELOPMENT 


Let me outline what I consider an appropriate reactor program for 
this country for the next 5 or 10 years. 

First, it is obvious that research on components of reactors, on the 
materials that are to be used in reactors and related subjects, should 
be continued. At present, this research is centered in Government 
laboratories. I do not think it woud be possible to remove it en- 
tirely from Government laboratories, but I think increasing work on 
more development aspects of this program should be taken up by 
private industry. 

Second, pilot or small-scale plants should be built, incorporating 
new ideas or substantial modifications of old ideas. This program 
of reactor experiments or of pilot scale reactors is already well under 
way under the auspices of the Atomic Energy Commission, and should 
continue. This part of the overall program should also continue to 
be financed by the Government and run by the Commission. 

Third, the Commission should continue to encourage construction 
of research reactors in this country and abroad. It should be recog- 
nized, however, that in many cases research reactors do not contribute 
very greatly to reactor technology. They are useful as training tools 
for students and research in other fields. They are not necessarily im- 
portant to the development of reactor technology. The design and 
fabrication of such research reactors, for use either here or abroad, 
can well be continued by private industry, which has already built a 
number of such reactors. 

Fourth, much greater effort should be placed by the Atomic Energy 
Commission on relatively small power-producing reactors for actual 
use. This recommendation is aimed directly at the support of our 
foreign policy. Small power-producing reactors may not be widely 
useful in this country at present, but. may be very useful abroad, par- 
ticularly in those countries where fuel sources are inadequate and where 
the need for electrical power is beginning to develop. Such reac- 
tors in such countries may offer us the earliest opportunity to demon- 
strate our leadership in atomic energy for peace. 

Finally, when general research together with the operation of 
reactor experiments indicate that a new type of reactor will prob- 
ably operate if built on a large scale and operate at a reasonable cost, 
the Atomic Energy Commission should see to it that such a reactor is 
built. 
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It is in the area of design and construction of new types of reactors 
that I foresee the greatest difficulty in deciding what the role of the 
Government should be. 

Private industry must necessarily be concerned with immediate costs 
as well as with ultimate development. When a novel type of reactor 
is chosen and announced by private industry, there ay be a tempta- 
tion to minimize risk by a long period of preliminary research. It 
seems to me inevitable that as more and more reactors are built for the 
paecnease of power by private utility systems, the tendency will be to 

uild types of reactors already tested in practice, if such types give 
power at costs comparable with the average power costs of the systems. 
You will note that in the proposals already before the Commission 
there is a preponderance of pressurized, light water reactors. I believe 
that most experts would say that such reactors are not the reactors 
of the future. 

Chairman Anperson. That is a very interesting statement, Dr. 
Smyth, because that is the very point that Dr. Zinn made in our dis- 
cussion the other day. All of the effort seems to be going on one horse 
that might not be the horse of the future. We are putting our bets on 
it. I don’t object to our putting some bets on it. 

Dr. Smyru. It is not all going on that one horse, as I point out in 
my next paragraph. 

Chairman Anperson. I realize that. 

Dr. Smytu. I think there isa tendency which I think is natural. 

The Cuarrman. I think that tendency might come because we have 
tried that one and it seems to work well in certain cases, and therefore 
the line of least resistance is that you don’t gamble quite as much if you 
try something that has already worked a little bit. 

Senator Gore. In other words, Mr. Chairman, the gamble is not 
quite as great because the Government itself has demonstrated the feas- 
ibility of the process, which is what I propose that the Government 
would do with others on a larger scale. 

Senator Anperson. I just can’t put my finger on the name of the 
philosopher who said something to the effect that the route to success is 
to travel with others; the route to immortality is to travel alone. 
Sometimes we have to travel alone in this business, if you hope to 
produce anything outstanding and unusual. 

Dr. Smytu. Shall I continue? 

Chairman Anperson. Yes, indeed. 

Dr. Smyru. I am very glad to see among the reactor proposals, how- 
ever, the fast breeder proposed by Detroit Edison and the boiling 
reactor proposed by the Commonwealth Edison of Chicago. Both of 
these types are fairly radical in conception and should prove extremely 
interesting steps in the development of cheap and efficient nuclear 
power. I hope these reactors will be built rapidly even if some techni- 
cal risks have to be taken. 

Chairman Anperson. May I say right there that I would add at least 
a very strong endorsement for that statement. I hope they will 
be built rapidly. That is why I am glad to see the Government trying 
to cooperate with these people who are sponsoring these reactors. I 
do believe that they will greatly advance reactor technology. 
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Dr. Smytu. It is extremely difficult, Senator Anderson, to make a 
judgment of how great risks should be taken. You obviously don’t 
want to build a reactor that won’t work. But perhaps you should 
take greater risks than you would in a conventional powerplant. 

I see no way of assuring an adequate and well-rounded program of 
reactor development and construction without Government leader- 
ship. The Atomic Energy Commission should be ready to build 
promising types of reactors that for one reason or unother do not 
attract private capital. The Commission must not only conduct 
research and build reactors of experimental size, but it must also build 
full-scale power-producing reactors when necessary to fill gaps in the 
national program. 

The atomic energy industry started as a Government monopoly. 
We hope that eventually it will be divorced from the Government 
except in terms of regulatory functions. It is clear that this transi- 
tion cannot be made quickly or easily. We are now in a period where 
Government and private industry must work as partners. 

It is more important for this country to push a vigorous program of 
developing peacetime uses of atomic energy than it is to get the Gov- 
ernment out of the nuclear power business. The thing that matters 
is to get ahead with the program. I think it would be a great mistake 
for the Government to lag in its support of the development of nuclear 
powerplants, either in this country or abroad, simply in the hope that 
such a lag on the part of Government will speed the transition to pri- 
vate initiative and responsibility. As I suggested at the beginning 
of this testimony, there are too many questions of national policy 
involved in this whole program of nuclear power development to allow 
the Government to avoid continuing responsibility in this field. 

Chairman Anperson. Dr. Smyth, I used to observe Gen. George 
Marshall when he was Secretary of State. He would read a report of 
world conditions, and he would read one sentence that had great im- 
portance to it, and he would stop and sort of pull his glasses a little 
bit, and say, “I think I will just read that again.” I wish you had 
stopped and read that first sentence of that paragraph. 

It is more important for this country to push a vigorous program of devel- 

oping peacetime uses of atomic energy than it is to get the Government out of 
the nuclear power business. 
I think that is a very fine statement. We want to get the Government 
out of it in time. Everybody feels that way about it. But it is very 
important worldwide to push a vigorous program of developing 
peacetime uses of atomic energy. You can see the temper of the 
Congress when they cut a billion dollars out of the foreign-aid bill 
that was going to go for armed aid or weapon assistance. That pro- 
cram may be coming to an end. There is a good deal of determina- 
tion that it shall. The one thing that I think will replace it, and 
replace it in a very effective fashion might be the building of reactors 
in these other lands. 

Senator Pastore pointed out yesterday that it was fine to allocate 
i great amount of material for a world pool, but if they didn’t have 
a reactor to burn it in, it didn’t mean very much. 

Dr. Sayra. Yes. I am afraid that is true. 
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CONCLUSION 


It is clear that the Congress has the responsibility of giving the 
Atomic Energy Commission both the authority and the money to 
build such nuclear power reactors as are needed in addition to those 
built by private industry. I think it is also clear that the Congress 
can appropriately advise the Commission to build such reactors as 
are needed in addition to those built by private industry. I think it 
is also clear that the Congress can appropriately advise the Commis- 
sion to build such reactors, if the Congress feels that the whole pro- 
gram is lagging behind the rate desirable in terms of national policy. 
I believe it would be unwise for the Congress to order the Commission 
to build powerplants of particular numbers or types, or in particular 
locations. I question the necessity for specifying that a given type 
of reactor should be built at Government expense in addition to one 
of the same type already under construction by private industry. 
Technical judgment should be left to the Commission. The Congress 
can and should make clear what it considers the appropriate rate of 
progress. 

The recommendations on atomic power made by the McKinney 
panel very nearly represent my views: 

We recommend: (1) That the Congress, the American people, and the people 
of the world recognize that large sums of money and years of effort must be 
spent to bring atomic power to a point where it can be used effectively and 
widely on a competitive basis; unless and until research and development dem- 
onstrate that atomic power can be economically feasible, there can be no sub- 
stantial impact; (2) that, in the event that industry does not take on the full 
risks and burdens, the Commission should support a program to bring atomic 
power to a point where it can be used effectively and widely on a competitive 
basis, even to the construction with public funds of one full-scale “demonstra- 
tion” plant of each major reactor size and type; (3) that the urgency asso- 
ciated with this program requires that the technological resource of atomic 
power be fully explored with high priority; and (4) that atomic power be 
exploited as a source of electric power at a rate consistent with sound tech- 
nological, economic, and public policy considerations. 

In 1950 the Atomic Energy Commission began a very great expan- 
sion of its laboratory and plant facilities. This expansion of the 
Atomic Energy Commission program was made possible by the con- 
tidence and cooperation existing between the Commission and the Con- 
gress. Inthe complex field of peacetime production of nuclear power. 
an equal cooperation between the legislative and executive branches of 
the Government will be essential. With such cooperation, and with 
the similar partnership of private industry and Government, we can 
hope to maintain the leadership we have today. 

Chairman Anprerson. Dr. Smyth, if you don’t mind, I would like to 
just have printed in this record at this point when we come to tl: 
final printing of it from the appendix to the report, Current State 
ment of the Atomie Energy Commission on the 5-Year Reactor De- 
velopment Program to the Subcommittee on Research and Develop- 
ment. That appendix carried the remarks prepared by Henry D. 
Smyth, member, United States Atomic Energy Commission, for de- 
livery at the National Meeting of the American Institute of Chemica! 
Engineers, Washington, D. C., March 9, 1954. If you have no objec- 
tion I would like to take up item 5 which gives the history of the 
reactor program under the heading, “The First Atomic Energy Com- 
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mission Reactor Program,” and reprint it in the record at this point. 
(The information 1s as follows :) 


V. Tue First Atomic Enercy ComMission Reactor PROGKAM 


When the Atomic Energy Commission took over the plant and equipment of 
the Manhattan District in January 1947, the problems that I have been review- 
ing were already clear. Althongh the Commission's first responsibility was to 
prosecute the atomic weapons program with vigor, it soon turned to the possi- 
bility of atomic power, both for special military purposes and for ultimate 
peacetime uses. Karly in 1949, Dr. Bacher, my predecessor as the scientific 
member of the Commission, made a speech in which he outlined the ways in 
which the Commission was attacking the problems I have reviewed. Essen- 
tially, the program consisted of a plan to build four major reactors. Let 
me describe three of these that have been finished at our Idaho test site and 
why they were built. 

The first of them was the so-called materials testing reactor, MTR. It was 
aimed primarily at getting information on the effects of radiation on uranium 
fuel elements or other materials that might be used as tubes for cooling water, 
or as coolants, or containers for uranium fuel elements. The object of this 
reactor then was to provide very high intensity radiation in a machine so 
designed that many experimental samples could be placed in it. It has now 
been running for about 2 years, and it has in fact proved exceedingly useful. 
Incidentally, it also was a novel kind of reactor and therefore was in itself a 
step toward the development of new types of reactors. 

The second reactor built at Idaho was the so-called experimental breeder 
reactor, EBR. As the name implies, it was specifically aimed at demonstrating 
whether or not breeding was possible. It has demonstrated that breeding is 
possible and has had a number of other incidental interesting results. 

The third reactor was a special purpose one aimed at providing power for a 
submarine. You have heard a great deal about that one and about the sub- 
marine in which a similar reactor is now being installed. 

In all three of these reactors, the neutron economy problem was solved by 
using uranium from which much of the uranium 238 isotope has been extracted. 
Whether or not in the long run, this is the kind of reactor we will build for 
power purposes will be largely a question of economics. Personally, I doubt 
it, but I do not doubt the wisdom of having built these three reactors and the 
value of the results we have obtained from them. 

A more modest undertaking initiated later is the homogeneous reactors ex- 
periment at Oak Ridge. From the atomic point of view, the homogeneous 
reactor is misnamed. In reality, one can think of it as a lattice where the 
spacing is very small and the size of the fuel elements is of atomic dimension. 
To put it more simply, and in terms that will be more familiar to you, the 
homogeneous reactor is a solution of uranyl sulphate in water. The water 
serves as the moderator, and the uranyl! sulphate molecules serve as the fuel 
elements in which the chain reaction is set up. 

The immediate and obvious advantage of the homogeneous reactor is that 
fuel fabrication and processing is enormously simplified. The solution is 
pumped continuously through the reactor chamber and then cooled in outside 
heat exchangers, and some of it can be continually led off for purification and 
then reintroduced into the circulating stream of combined fuel and moderator. 
One of the interesting features of the homogeneous reactor is that it turns out 
to be self-regulating. As the temperature of the reactor rises, its reactivity de- 
creases and therefore it controls itself. One difficulty that was anticipated in 
the homogeneous reactor was that the water itself would be dissociated by the 
radiation. This does occur, but it has been found possible to recombine the 
hydrogen and oxygen formed without too great difficulty. 

_In addition to the results obtained with the three reactors I have been discus 
Sing, and the homogeneous reactor experiment, there has, of course, been an exten 
Sive program of study of the various associated problems in the laboratory 
These range from fundamental studies of what causes radiation damage, or of 
the absorption probabilities of various materials for neutrons of various energies, 
to component testing in heat loops, and experimental fabrication of fuel elements 
Some of these studies use the various low-power research reactors that have 
been built. 

One of the most interesting experiments that has been done was carried out 


last simmer at the Idaho test site by Dr. Zinn, director of our Argonne Labora- 
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tory, and his associates. We had long worried about what would happen to a 
water-cooled reactor if the flow of water should be cut off. We were afraid if 
the water supply was cut off or if the temperature of the reactor rose too rapidly 
boiling would occur and that this might have disastrous results. Dr. Zinn de- 
cided to make a direct approach to this problem and built a small reactor with 
the deliberate intention of producing boiling. When it was set up at the Idaho 
testing station, it had an arrangement in it which suddenly ejected the control 
rods so that the power generated by the chain reaction went up in a fraction of a 
second from a few watts to many thousands of watts. This had the expected 
effect on the water. It boiled. It boiled so violently in fact that it was ejected 
from the reactor in a small geyser. Repeated trails showed that in every case 
the boiling reduced the power of the reactor so rapidly that no serious damage 
was done. 


This particular experiment illustrates very well the reasons for choosing an 
isolated area as a site for experimental reactors. It was not only that some 
of the reactors might be inherently dangerous, but it was felt that an experi- 
mental reactor, one built primarily for the purpose of obtaining information, 
should be operated to extremes, and that it was desirable to have them in an 
isolated location for that reason. In other words, if you want to get as much 
information as you can out of a reactor, you need to push it to the point where it 
might conceivably run into trouble. 

Dr. Smytru. I should be very much complimented, Senator 
Anderson. 

Chairman Anverson. I ihink it is still worth reading, very much so. 

Do you have any questions, Senator Gore? 

Senator Gore. I don’t believe I have questions. I think Dr. Smith 
has made a fine statement. It deserves consideration of the entire 
committee. He has had eminent experience in this field, and I think 
has put first things first, which must be the national interest, rather 
than the private interests. 

Chairman Anperson. Thank you very much for coming and for 
your patience. 

Dr. Smytu. Thank you, sir. 

Chairman Anprerson. Dr. Daniels, I understand you do not have a 
prepared statement. I wish you would identify yourself for the record 
and allow me to say before you start that we are very happy to have 
you here. I know that you have many ideas on this subject, and, even 
though you were not invited in time to prepare a statement for it, your 
opinions are worthwhile to us, and your ideas are what we want to 
have. I appreciate your coming on the rather short notice, because 
I wanted very much to have the benefit of your advice and counsel. 


STATEMENT OF DR. FARRINGTON DANIELS, CHAIRMAN OF THE 
CHEMISTRY DEPARTMENT, UNIVERSITY OF WISCONSIN 


Dr. Danrexs. Thank you very much, Senator Anderson. I do not 
have a prepared report. If you want me to supplement these remarks, 
I will be glad to write more later. I presume the hour is late, and 
I should try to keep within 10 minutes. 

Chairman Anperson. You go ahead. Will you identify your 
activities? Are you connected with the University of Wisconsin, and, 
if so, in what capacity ? 

Dr. Danrexs. I am chairman of the chemistry department at the 
University of Wisconsin. 

Chairman Anperson. Are you a past president of the American 
Chemical Society ? 

Dr. Danigrs. Yes; in 1953. 
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Chairman Anprrson. Were you at one time director of the Metal- 
ljurgical Laboratory of the Manhattan District? 

Dr. Danrets. Yes; in 1945-46. Then I was chairman of the Board 
of Governors of Argonne Laboratory from 1946 to 1948. 

Chairman Anperson. Thank you. Lawyers would know how to 
qualify you for a witness. I have to stumble around a little bit, but I 
am happy to have you qualified as a witness. 

Dr. Danters. Thank you. 

Chairman ANpgerson. You may proceed. 

Dr. Dantets. I find myself in ¢lose agreement with what Professor 
Smyth just said. I feel that we should encourage new ideas and if 
the Government laboratories and private companies are too busy 
with other things, there still ought to be some mechanism by which 
new types of reactors can be developed. Ordinarily private enter- 
prise can take care of itself in these newer developments. But in this 
case the investments are so very large, and the tie-up with the Atomic 
Energy Commission is so important and vital that perhaps more en- 
couragement might be given to some of the smaller companies that 
have ideas which are too big for them to swing. 

Let me go back into a bit of history. I have been advocating a gas- 
cooled power reactor since 1944. This plan was adopted by the Man- 
hattan District, and we had a directive to design, build, and operate 
a gas-cooled power reactor as rapidly as possible. It was transferred 
from Argonne to Oak Bidge, and we were given $3 million to do the 
job. We collected a fine group of engineers and scientists, and made 
an excellent start—but unfortunately the program was canceled in 
1947. After that the group disintegrated and some went into what 
eventually turned out to be the submarine. But we did have a design 
for a gas-cooled reactor. 

I feel this is a neglected field. No one that I know of is working on 
gas-cooled reactors at the high temperatures which we have advocated. 

At Geneva I was interested to see the design of other countries. 
Gas-cooled reactors are in operation in plants in England and France 
and presumably in Russia. I would advocate a bolder approach. I 
would advocate going to much higher temperatures than have been 
planned thus far. 

The program which I would like to see followed is summarized in 
this article published in Nucleonics for March 1956, pages 34 to 41. 
A Small Gas-Cooled Reactor. I must not go into detail, and I must 
not advocate my own particular plans too much, but I would like 
to summarize in just a few minutes why I think this type of reactor 
should be encouraged. 

Chairman Anperson. May I ask you this question before you do? 
When you say through the Manhattan District a decision was reached 
in 1944 to build a gas-cooled reactor, and a group of you were sent to 
Oak Ridge; did they consider other types of reactors at that time 
and decide that this seemed to offer the best possibility for immediate 
construction ? 

Dr. Dantets. Yes. This was not in 1944. This was in late 1945 
and early 1946 that the Manhattan District made the decision. Yes 
they thought that this was a program for atomic power which should 
be explored and gave us $3 million to do it with. 


78727—56——15 
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Chairman Anpverson. So it is not something that has never had any 
study by anybody else. 

Dr. Dantets. That is right. 

Chairman ANnperson. It is not purely your own theory that you 
worked out. A great many people participated in that. 

Dr. Dantes. That is right. The Monsanto Co. was given a con- 
tract, and they had 40 engineers and scientists from General Electric, 
Westinghouse, and various other companies and laboratories and uni- 
versities. 

Dr. Zinn. I think it would be right to say, Senator Anderson, that 
when we studied possible reactors for the submarine we really did a 
study job on three kinds—the gas-cooled reactor, which Professor 
Daniels had proposed, the water-cooled one, which is the Nautilus 
plant, and a sodium-cooled reactor, which is some version now is in 
the Sea Wolf. For the submarine the gas-cooled was not the reactor, 
we didn’t believe, because it takes too much space. But it was studied 
just as thoroughly as the others and was not chosen for the sub- 
marine, not because it is not a good reactor, but because it doesn’t 
fit in a submarine. 

Mr. Ramey. The submarine got the priority for the program. 

Dr. Zinn. That came afterward. It heb been reviewed in that con- 
nection at least once. The gas-cooled reactors which have been studied 
since then have not been quite the type that Professor Daniels had 
proposed, but rather the type which is now under construction at 
Calder Hall, a lower temperature gas-cooled reactor. 

Chairman ANnperson. You said you would take a bolder approach 
and use a somewhat higher temperature. 

Dr. Dantexs. Yes, in our designs we were trying to make things 
as cheap as we could. We had plenty of space. The Navy had to 
have a small size and economy was not so important. 

Chairman Anperson. When you get into a rush defense job, dollars 
are not the most important factor. 

Mr. Dantets. That is right. 

Now, may I summarize in 5 minutes what I would like to see done. 
It applies only indirectly to this bill perhaps, but it does apply. 
Practically all the designs anywhere in the world that I know of now 
have metal parts in them. This forever prevents going to high tem- 
peratures. The high temperature enables one to get greater heat 
transfer, and it enables one to have a higher thermodynamic efficiency. 
The metals used in these reactors are subject to radiation damage 
and change of shape. They are subject to melting and many are 
subject to corrosion. So the line that I would like to see explored 
is the construction of an actual reactor, made entirely of graphite 
with uranium carbide for a fuel. I have a fuel cartridge here. It is 
just a graphite rod bored out with uranium carbide powder in it. This 
would be cooled with helium. The helium under 15 atmospheric pres- 
sures would be circulated through a heat exchanger up to 1,300° F. 
ae heat exchanger would heat air or nitrogen and operate a gas 
turbine. 

The gas turbine approach seems to be important for the future. 
Most of the present designs have metals inside the reactor, which are 
subject to melting, and they have to be kept at temperatures which 
are too low to operate a gas turbine. The melting points of the 
graphite and the uranium are above 4,000° F. With this big safety 
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factor one can go to temperatures far above the melting points of 
iron, zirconium, and other metals. It seems to me that this type 
of a reactor is safe in that there is no change of phase, no oe 
volume changes from water to steam, and nothing to melt. The 
nuclear constants are well known. 

This proposal emphasizes chemical processing. The cost of the 
cua processing is one of the important ning factors in the 
economics of atomic power. If you have to process the fuel, take out 
the fuel rods, dissolve them, treat them chemically and get back to 
metals in the particular machined shapes—it is expensive business. 
If the reprocessing has to be done frequently with perhaps a few 
percent burn-up of the fuel, then it becomes impossibly expensive. 
The approach proposed here would use uranium carbide, which would 
be burnt to uranium oxide in the partially spent fuel and dissolved 
in nitric acid, separated from fission products and poonnunies and 
converted to uranium carbide. All the costs of metal production and 
machining are eliminated. 

This is getting technical, I fear. I want to point out that it is 
simple and safe and it is cheaper with respect to chemical processing. 
I have had many years of conferences both inside the Atomic Energy 
Commission and outside, and I have had no really significant technical 
criticism that the approach is unsound. Others perhaps disagree on 
the cost and so on, but I think that there has been no significant tech- 
nical criticism that it is not practical. 

I would advocate a 5,000-kw. unit built right away without any 
further laboratory work. The reason I suggest a small 5,000-kw. unit, 
which is small, is that it is possible for immediate construction. There 
is a firm in Switzerland, which will deliver a 5,000-kw. gas turbine 
proved and ready to run in a year and a half for about $600,000. 

Chairman ANperson. In a year-and-a-half delivery ? 

Dr. Dantets. Yes, and while the reactor is being built, the gas tur- 
bine coves be built. I would like to see this program go forward 
rapidly. 

One criticism is that these are small units. A 10,000-kw. turbine 
can be delivered in a couple of years, or a year and a half later, perhaps. 
Even 10,000 kw. is not interesting in this country because one can’t 
have cheap electricity in 10,000-kw. units. But m the foreign field 
it is different. At Geneva, you may remember Senator Anderson, 
Dr. Libby asked if anybody was interested in 214 cent, kilowatt-hour- 
electricity in small units. We are not interested in this country, but 
India appeared to be much interested. 

The fact that gas turbines are not available now in larger than 
10,000-kw. units should not be a great handicap. One could multiply 
these units and there are certain advantages in multiplying smaller 
units in a nonindustrialized country for shutdown and so on. Large 
sized gas turbines will come later when needed. I believe that it would 
cost perhaps $2 or $3 million. I believe that we can learn more— 
this was the attitude I took back in 1947, when the program was can- 
celed—by building a unit and operating it than we can by long-con- 
tinued laboratory experimentation. ee 

The actual cost of the research over a period of several years would 
be as much as the cost of the building of the actual power unit. 

Chairman ANprerson. Does the proposal of Ford Instrument Co. 
bear any relationship to yours? 
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Dr. Danrets. Yes. This company is proposing to use one of these 
gas turbines. It is cooled with gas. But there are metals in the 
power reactor, and which may get fairly close to the danger limit 
on the temperature. 

Chairman ANnpgerson. You would not use metals? 

Dr. Danters. I would not have metals inside, except for control 
rods. For control rods I would us a very high melting metal like 
molybdenum, so nothing in the reactor would gassify and nothing 
would have a melting point less than 4,000° Fahrenheit. 

After this Nucleonics article appeared, several people have written 
or talked with me about this design of a gas-cooled graphite uranium 
carbide reactor. I felt that 2 or 3 middle-sized corporations might 
undertake the continuation of this type of reactor except that they can’t 
absorb the $2 million investment. The atomic energy laboratories are 
doing a fine job and the big industries are doing a fine job, but they 
have their own reactors, and they are thinking in terms of water and 
metals. This is the standard procedure and the work certainly should 
continue. They are not interested in taking up one of these bolder 
approaches and more radical designs. Support of this type of reactor 
might fit into the kind of program you are talking about. 

hairman ANnperson. Thank you very much. I appreciate your 
coming down. I am particularly happy that you have revived this 
gas-cooled project, because many of us think that it is a bet that 
we should not be overlooking. 

Senator Gore. You would agree with Dr. Smyth’s statement 
that first importance should be maintaining this country’s lead in 
this field. 

Dr. Danrets. Yes, I do, very much so. I feel that this type of 
reactor, which, in my opinion is simpler and safer, would find im- 
mediate use in isolated places and particularly in nonindustrial- 
ized countries. 

I have been in India, and I have a feeling that one of the best 
ways we can make friends there would be to help with India’s 
atomic energy program in a practical way. 

Senator Gore. Would you agree that there are important de- 
signs and processes, though it might not necessarily be true with 
this one, the feasibility of which could only be tested in large- 
scale production ? 

Dr. Dantets. Yes, sir. I have been saying that for many years. 
For example, the extent to which the fuel can be consumed before 
it has to be reprocessed is a vital thing in the cost of chemical 
processing. There is no way that I know of by which the extent 
of fuel burn-up can be fully determined except by operating a 
reactor. It would not cost more money than a few years of research 
would cost to find out quickly under actual working conditions 
how far one can go before he has to reprocess the fuel. Radio- 
— contamination, too, needs to be studied under working con- 

itions. 

Senator Gore. Doctor, maybe you would not want to respond to 
this question because it may be out of your field, but I will ask the 
_ and you can reply if you like. Do you see any essential 

ifference insofar as philosophy or ideology or political principle is 
concerned between the Government building a hydroelectric dam to 
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develop a natural resource on the one hand, and the Government 
building a reactor to develop an atomic natural resource on the 
other ¢ 

Dr. Danis. I don’t feel myself an expert in this field. Let me 
just quote from my closing remarks as chairman of the division of 
energy of the Mid-Century Conference in Washington a couple of 
years ago. I think the Government has done a swell job, and I 
think private enterprise has done a swell job. There is plenty of 
room for both of them, and I am sure they can work together. 
There is room for each one in its own way. I think the atomic 
atomic power certainly comes into this cooperative field. 

Senator Gore. In addition to there being room for both, would 
you say there is a need for both? 

Dr. Dantets. Yes; certainly. 

Senator Gore. Thank you. 

Chairman ANDERSON. Thank you very much. 

We will meet in the District room again tomorrow morning at 
10 o’clock. 

(Whereupon, at 5:45 p. m., Thursday, May 24, 1956, a recess was 
taken until Friday, May 25, 1956, at 10 a. m.) 
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FRIDAY, MAY 25, 1956 


CoNeress oF THE UNitep Srares, 
Joint Commitree on Atomic ENerGy, 
Washington, D. C. 

The Joint Committee met at 10 a. m., pursuant to recess, in 
room P-68 of the Capitol, Senator Clinton P. Anderson (chair- 
man of the Joint Committee) presiding. 

Present: Senators Anderson, Gore, and Jackson; and Repre- 
sentative Price. 

Present also: James T. Ramey, executive director, George Norris, 
Jr., George E. Brown, Jr., Wayne P. Brobeck, and David R. Toll, 
of the Joint Committee staff. 

Chairman Anperson. The Joint Committee will be in order. 

Our first witness is Charles E. Oakes, president of the Pennsyl- 
vania Power & Light Co. We are glad to see you, Mr. Oakes. 


STATEMENT OF CHARLES E. OAKES, PRESIDENT OF THE 
PENNSYLVANIA POWER & LIGHT CO. 


Mr Oaxrs. My name is Charles E. Oakes. I am president of 
Pennsylvania Power & Light Co., a company which furnishes elec- 
tric service to more than 680,000 customers in an area of some 
10,000 square miles in central eastern Pennsylvania. I appreciate 
very much the opportunity, gentlemen, of appearing here today in 
connection with the committee’s consideration of the Gore bill, S. 
2725. 

The present direct interest of the Pennsylvania Power & Light 
Co. in atomic energy matters stems from the jomt program now 
under way with Westinghouse Electric Corp. to develop a homoge- 
neous type reactor as the heat source for a powerplant of approxi- 
mately 150,000-kilowatt capacity. This program has been under 
way for about 1 year and we believe that good progress is being 
made. Because development of a homogeneous reactor involves a 
new field and considerable new technology, substantial research 
work is required. A staff of scientists and engineers has been set 
up and provided with facilities to do this necessary work. We 
now anticipate that by mid-1958 we will be able to proceed with 
- detailed design and construction, looking to an inservice date 
of 1962. 

Our program is, of course, only one of several programs which 
the industry is actively engaged in carrying out. at this time. I 
will not go into the details of these programs because they are a 
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matter of record in the hearings before this committee. It is im- 
portant, however, to note that this information of record shows 
that the electric utility industry, in association with equipment 
companies, parts supphers, and chemical companies, and together 
with AEC, is carrying out an aggressive program to develop the 
several types of power reactors which hold promise of providing 
economic power generation. 

Because of this, it simply does not make sense, to me at any rate, 
that the Congress should undertake through some means, such as 8. 
2725, the construction of power reactors over and above the power 
reactors now covered by the programs of AEC and the electric utility 
industry. Doing so would duplicate existing work and existing expen- 
ditures. It would subtract from the available supply of brainpower 
which is already fully engaged in nuclear programs for AEC and 
industry, and the Defense Establishment. 

I know of no case in which the Government of the United States has 
forcibly intervened to take over an industrial program of commercial 
application where the industries involved were prepared to do the job, 
and were in fact proceeding with an all-out effort to do that job. 

Chairman ANpberson. Are you familiar at all with the aviation 
industry ? 

Mr. Oakes. Somewhat; yes, sir. 

Chairman Anperson. Is it your opinion that every one of the liners 
that we have, like the DC-7, and the Constellations, and the Super 
Constellations, were developed by the airline companies without any 
previous commitments on the part of the Federal Government toward 
military types? 

Mr. Oakes. No, sir; I think there was substantial advantage taken 
of the development of military types in the development of the appli- 
cation of commercial programs. 

Chairman Anperson. Are there any jet airliners being made in 
the United States other than military ? 

Mr. Oaxes. I think not. However, the commercial airlines are, of 
course using that development. 

Chairman ANperson. In order to get us into the airplane business 
and the jet business particularly, the military took a good deal of the 
lead and the developmental costs, I think, in the shipping business. 
Who built the United States Lines’ newest ships? 

Mr. Oaxes. I appreciate that. 

Chairman ANpErRson. Well, who did, though ? 

Mr. Oakes. The Government built those. 

Chairman ANperson. It says, “I know of no case in which the Gov- 

ernment of the United States has forcibly intervened to take over an 
industrial program of commercial application where the industries 
involved were prepared to do the job.” Were they prepared to do the 
job? 
Mr. Oakes. What I am saying here is that an industrial program 
of commercial application, where the industries involved are pre- 
pared to do the job—I do not know whether the marine commercial 
industry was prepared to do the job. What I am saying here—— 

Chairman Anperson. It was prepared to do what it thought was 
a job but the Government found we were losing our steamship business 
and they would do nothing unless the Government intervened. 
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Mr. Oaxes. What I am saying here, Senator, is that the public 
utility industry is prepared to do this job, and under those circum- 
stances the Government of the United States should not intervene. 

Chairman Anperson. Do you think that private industry is prepared 
to build a gas-cooled reactor ? 

Mr. Oakes. If it is an economical application ; yes. 

Chairman ANnperson. You mean if the Government works out the 
economical application. 

Mr. Oakes. No, sir. 

Chairman ANpbrrson. They might do the job then. 

Mr. Oakes. If our engineers and our scientists in this country, in- 
cluding the Government, would come up with a gas-cooled reactor, 
I do not mean already built, but one where the idea looked like it 
might be an economical application, industry would take that forward 
and go on with it. 

Chairman ANperson. The point is that the Government does have 
some thoughts along that line, and industry has not even tried to do it. 
We were talking the other day about the Hanford-type reactor and 
Dr. Zinn had some testimony there as to the fact that we might be 
able to do something with that. Industry is not anxious to do it. 
Do you think industry is going to cover all of the possible types that 
will be necessary to keep this country going? 

Mr. Oaxes. Of reactors, you mean ! 

Chairman ANpgrson. Yes. 

Mr. Oaxes. I have no knowledge, technical knowledge, and I do 
not think I am qualified to answer that question. 

Chairman Anperson. This is the New York Times of Thursday, 
May 24, and I assume the same story is carried in practically every 
paper, but it has a London dateline of May 23: 

The British Atomic Energy Authority announced today that the first of two 


atomic piles on the Calder Hall Atomic Power Station in Cumberland had begun 
to work. Construction of experimental stations began 3 years ago. 


Then I quote from the statement : 


For the first time in the history of the world, electricity on a large scale will 
then be supplied from a nuclear power station to a national electricity network, 
the statement of the Atomic Energy Authority said. 

Are you familiar with whether or not that is a gas-cooled reactor? 

Mr. Oakes. Yes, it is, I understand. 

Chairman Anperson. Does any American industrial firm that you 
know anything about or have heard anything about plan a gas-cooled 
reactor ? 

Mr. Oakes. Not that I know of. 

Chairman ANbrErson. Would it interest you to know that on this 
same page, and just under a small heading below it, it says: 


SOVIET ATOMIC PLANTS 


In a letter from Moscow special to the paper, saying the Soviet Union plans 
to install most of its new atomic powerplants in the European part of the 
country because of fuel shortages. 

It discusses it and then it tells what they are going to do and that 
there is a gas-cooled reactor in their program. It quotes Mr. Kurchatov 
as saying: 

The plants range from 400,000 kilowatts to 600,000 kilowatts each. 
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How many of the new plants that are scheduled in this program to 
which you referred are between 400,000 and 600,000 kilowatts each ? 

Mr. Oakes. None that I know of. 

Chairman ANpERsON. Well, does that not begin to suggest that pos- 
sibly it might be all right to open this up a little bit and see if some- 
body had another idea? Do you mean you want us steadily to stay 
behind Russia and Britain in this field? 

Mr. Oaxes. No, sir; I do not want that. 

Chairman ANnperson. Why do you object to our trying to get 
ahead ¢ 

Mr. Oaxes. In the first place, these reactors, English reactors, it 
is my understanding, will not result in a cost per kilowatt hour pro- 
duced that will be anywhere near the present experience in the United 
States with conventional fuels. 

Chairman ANnperson. The one that you are contemplating, does 
that come down to the cost of conventional fuels in the United States? 

Mr. Oaxes. We hope it will when we have it fully developed. 

Chairman Anperson. Well, these British, when they are fully de- 
veloped may do the same thing, but they are not going to hold off and 
wait for that day. They are proceeding to develop it. The very 
thing you say about them is applicable to everyone. Were you against 
the Shippingport reactor that Duquesne is building in the State of 
Pennslvania ? 

Mr. Oaxes. No, sir, in fact Pennsylvania Power & Light Co. and 
Philadelphia Electric Co. were bidders on that particular plant. 

Chairman Anperson. Now, the rate will be very high. Why in the 
world would you want to build a plant like that ? 

Mr. Oaxes. In order to advance the art. 

Chairman Anperson. Precisely, and now it is all right to advance 
the art in America, and wrong to advance it in Russia. 

Mr. Oaxes. No, sir; that is not the point. I do not think that is 
the point. 

Chairman Anprrson. The point is that it is the Government over 
there, and the Government proposed in the Gore bill, and if it could 
be done by private industry, it would be all right. 

Mr. Oakes. No, sir; that is not true. 

Chairman Anperson. I do not follow you on that. 

Mr. Oaxes. This industry, the electric utility industry, is anxious 
to advance the nuclear power art. We have in this industry—or we 
have in this country, a period of time in the next 10 to 20 years when 
generation by conventional power is going to require, I would say, 
40 to 50 or perhaps more percent of the total output of the coal mines. 
We will need a new type of power, a new method of generating power 
in this country. This nuclear power development evidently is the 
one thing we have been searching for. 

This industry of ours has been, with a long history of development, 
continually lowering costs of generation in this country. You can 
bank on it that we will continue to do that very thing with respect 
to nuclear powerplants. 

Chairman Anperson. But do you recognize, Mr. Oakes, that. there is 
no great spur for the development of atomic energy in the United 
States because of the very successful operation with conventional 
fuels? 

Mr. Oaxes. Yes; there is. 
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Chairman Anverson. The financial spur is is not there, is it? 

Mr. Oaxes. Oh, yes; it is. We cannot think of our economics in 
our industry in terms of 2 or 3 or 4 years. We are now, all of us, 
looking forward to some new competitive type of power, and we are 
all of us, leaders in this industry, perfectly willing to spend a reason- 
able amount for research, put money on research and development to 
achieve that objective. 

Chairman ANpErson. Now you mentioned a moment ago that cost of 
the power in Britain. Would you mind giving us that, because thus 
far the Joint Committee has not been able to get that figure. I would 
like to have you furnish it for us. 

Mr. Oaxes. Which figure is that ? 

Chairman Anperson. The cost of the British power. 

Mr. Oaxes. From nuclear energy ? 

Chairman ANDERSON. Yes. 

Mr. Oaxes. I do not have it, the exact figure, with me, but I would 
be glad to furnish estimates. I think it is of the order of 8 mills 
to a cent. 

Chairman Anperson. If you make certain allowances for the value 
of plutonium ? 

Mr. Oaxes. Perhaps. I am not familiar with that. I am talking 
entirely from recollection, and I would have to get this figure. 

Chairman Anperson. Well, I think that our only difference on this, 
perhaps, might be this: I do believe it is possible to have low-cost 
electricity from falling water or conventional fuels. Now, you are 
not able to expand falling water and it steadily decreases even though 
you brought in N ingerenttasien wer temporarily and brought in 
various other things. The oni supply of falling water is not 
going to increase very much in the next generation. As you said, 
coal seems to have some sort of ceiling on it, and it may be more 
valuable for chemical purposes than it is for fuel generation. 

Mr. Oaxes. That is correct. 

Chairman Anperson. And oil is going to be needed to run the 85 
million automobiles that we are going to have in 20 years, as against 
the 60 million that we have now. Therefore, there is a need for a 
new fuel, but we can be leisurely about it if we want to. Economi- 
cally, that is probably correct. 

But if you are worried about what is going on in other parts of 
the world, we cannot afford to be so leisurely about it, and if you ho 
to have American reactor plants operating in other parts of the world 
you cannot be leisurely about it. Russia is proceeding to do somethin 
in Red China that it could do in other parts of the world. I wield 
think that the industry, while the industry might say to itself, “We 
are reasonably safe, and we can afford to wait as you folks are waiting 
until Oak Ridge has done additional research work on the type of 
reactor that we hope to build”—you said you were not going to be 
able to reach a decision on it until 1958, whether you are going ahead 
with it. You can take it leisurely, but the country cannot, and what 
we are trying to say is that even though you can afford to take it 
leisurely, why should the country not go ahead and test out two or 
three types of reactors that seem to have promise, even though no 
commercial company has come to the Commission and said: “We 
would like to build that.” 
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Mr. Oakes. Senator, I want to emphasize that we are not taking our 
research and development on our type of reactor, the homogeneous 
reactor, leisurely. We have been assured by the staff at Oak Ridge 
that we have made wonderful progress on the work we are doing. I 
would like you to question Mr. Weaver, of the Westinghouse Co., who 
is much more capable of giving you the details of that, and he knows 
the scientific engineering phases much better than I do. 

As to the advances we have made, we are bending every effort and 
we are spending real money to advance this just as quickly as we can 
advance it. But it takes development work, and you cannot construct, 
and you cannot design a reactor until you know whether the material 
that will be used a the processes that are to be used are going to be 
reasonably successful, or have a chance to be. That is what the research 
work is going on for, and that is what will be determined. We are 
pressing it with every facility at our command. 

Chairman Anperson. Yesterday we had a professor from the Uni- 
versity of Wisconsin here with a special report on gas-cycle reactor 
types, small gas-cycle reactors. This is not exactly the same, I think, 
as the pattern that we had in 1944, but would it surprise you to know 
that the Government came very close to constructing one of these start- 
ing somewhat after 1944, and gave Monsanto a contract, and appro- 
priated $3 million and they were going to build one? They were try- 
ing to find out something about this type. It was abandoned, and 
the gas-cycle reactors have not been thought of very much since, but 
somebody thought it was pretty good. He thinks it isstill pretty good. 

Mr. Oaxes. I am not capable, and I have not the technical know]l- 
edge to tell you whether it is good or bad. 

Chairman Anperson. But no American company wants to build it. 
I am trying to find out what is wrong, under those circumstances, if a 
great group of scientists think it has possibilities, what is wrong with 
building one of these? Will 10,000 kilowatts upset the whole Ameri- 
can market ? 

Mr. Oaxes. I would say that if the engineers and scientists in the 
manufacturing industry and in our industry were convinced that this 
had possibilities, you would find somebody would step up and do the 
job. 

Chairman Anperson. Well, one man said he was convinced but he 
could never find anyone he could convince. It may take a while. 
Sometimes you do have to gamble in the dark. 

Mr. Oaxes. The industry, as I understand it, has the choice of sev- 
eral, or many types of reactors and designs of reactors. 

Chairman Anperson. That is right. 

Mr. Oaxes. Those which have the best chance, in the opinion of 
those scientists and engineers who are capable, are the ones that should 
be first developed for economical and competitive plants. 

Now, in my opinion, we have made wonderful progress in the 2 years 
since the Atomic Energy Act was opened up for industry participa- 
tion. Ithink we have made wonderful progress. In famt, I think that 
the electric industry, both manufacturers and utilities, has made more 
progress in this particular effort, in the 2 years we have been at it than 
any other research and development work that has been done by the 
industry in its 75 years of existence. 
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Chairman Anperson. All right. I still think that you depend a 
little bit upon some of the research that has been done by the Govern- 
ment. 

Mr. Oakes. Of course we do. 

Chairman Anperson. And I think we are still dependent to some 
extent upon it and I think also some of those individuals who worked 
up some of these Government programs which industry is now adapt- 
ing believe that there are strong possibilities of useful knowledge being 
gained from the hh of some of these other types which in- 
dustry is thus far unwilling to consider. They might make a demon- 
stration that could change this whole picture. I illustrated a day or 
two ago, when you were not here, that we decided to develop the hydro- 
gen bomb in a particular fashion. All of the plans were laid to de- 
velop it in that way, and it was the only way, we thought, that it 
could be done. Accidentally, almost, in some test, we found that there 
was another way, and no one understands exactly why, but that way 
worked better than the path we had. We could say, “Well, it could 
not work, the scientists did not think it was going to work and the 
engineers did not think it was going to work and it just could not 

ossibly be that way.” But it was. Now, it might be that what 
Dr. Zinn suggested about taking the Hanford-type reactor and making 
some changes in it which he outlined might work. Dr. Zinn had a 
lot to do with the Savannah River reactor, if he did not design it and 
so forth. He thinks there might be something that could be developed 
down there that might be worthwhile. He thinks we ought not to 
overlook this bet on gas power. There might be nothing there but 
there is a possibility that it could. For the life of me, I have 
trouble understanding the position of the industry that says, “No, 
the only types that are any good are the ones that we have picked up.” 

Mr. Oaxes. I do not think that this is quite true, Senator. Yes- 
terday it was announced here there was a new type or another type to 
be developed by the Florida group, added to the types already an- 
nounced That, in my opinion, is direct evidence that we are looking 
around for different types. We are not concentrating on any one 
type. 

Chnienats Anperson. How far along do you understand the 
Florida group to be? 

Mr.Oaxkes. They are just starting. 

Chairman ANnperson. Was the announcement a firm announcement, 
would you think? 

Mr. Oaxes. I understood it to be so. I did not hear the evidence 
and I was not here, but I have had the newspaper account of it. 

Chairman Anperson. I do not wish to speak disparagingly of the 
Florida people, I was happy they were here, and I was glad they made 
their annunocement, but it is a pretty nebulous announcement. There 
is no choice of types, and no announcement of what they are to do, 
and they hope to be able to consider a possibility of getting started at 
some time. I am happy they do, but if we are going to depend for 
our kilowatt race with Russia on the possibility that at some later date 
somebody will come in with a project in Florida that may test out a 
type that has not been tested out, I think that we will let Russia take 
over every European and Latin American market and nullify the 
expenditure of about $50 billion worth of foreign aid. 





232 ACCELERATING CIVILIAN REACTOR PROGRAM 


Now, if that is the price we have to pay for reactor development 
in the United States, it is a pretty stiff price. 

Mr. Oakes. Later on in my testimony, I think that I have an answer 
to the question you just raised here. You can depend upon this in- 
dustry and the manufacturing industry to vo, es searching to find a 
salable article at the lowest operating cost, which is really the com- 
petitive advantage that you will need in all sales, whether national or 
international. 

Chairman Anverson. I think I agree with you. We can depend 
upon them to keep on searching. In the meantime, Russia is building. 
I would hope we might build also. I do not think that the Russians 
believe that these plants that they are now building are the last word 
in human wisdom or necessarily the final style. We have been dealing 
with some accelerators here in the last few days, in the discussions, 
and the point was brought out that Russia does have better accelera- 
tors than we do, bigger capacity than we have. They realize it might 
be possible 100 years from now to devise something better but the 
news stories quoted the scientists in America that they were bowled 
a I believe the expression was, of Senator Pastore, by what Russia 

I attended the high energy nuclear physicists conference at Roch- 
ester. They tolerated me. The rest of them understood what they 
were talking about, and I did not. They were kind enough to let me 
visit with them one evening and make a speech. But just beyond me 
was the great Russian scientist Vechler, and beyond him was Dr. 
McMillan. He had designed cyclotrons. They both thought that 
they had invented the art, practically, of what they were doing. They 
found out that simultaneously they had developed these things. 

I think until Professor McMillan talked with Vexler, he really be- 
lieved that Russia had copied us, but he did not believe it when he got 
a I do not know whether we dare believe that they are in- 
capable of producing these things or not, but they are going to keep 
building them right along. When we get our next one finished, our 
biggest accelerator finished, and we will be proud of it, at Brookhaven, 
it will still be inferior to what Russia will have completed by that time. 

Now, that is one of the races in which we are behind. I do not think 
we know the importance of strange particles, but they might have 
some important significance in this race. I am just hoping we do not 
let them get ahead. I ought to let you get ahead with your statement, 
I realize that. 

Senator Gore. Could I ask one question there? 

Mr. Oakes, you say that we can depend upon the industry you rep- 
resent to keep trying. I am glad that you will keep trying. I do not 
castigate the utility industry for what it has done in trying to develop 
this field. I hope it will try harder. Why do you think that the 
country should depend solely upon the private utility industry for 
the development of a national resource, the development of which in- 
volves the national interest. 

Mr. Oaxes. We have not depended entirely on the industry to date. 
This comes out of research made by the AKC, started, of course, in 
the defense program. That research has moved over into the power 
program. 
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Senator Gore. Do you think that if the country had depended upon 
the private utility industry to develop the Columbia River that we 
would now have the great hydroelectric development in that basin ? 

Mr. Oaxes. I think that if the Government had not moved in on 
the program, you would have had the Columbia River development 
developed by private industry, yes, sir. I think that was an outright 
invasion of private industry. 

Chairman Anpverson. I was out in that area, as FERA Administra- 
tor. I wish you could have been up there when we started putting the 
first truckloads of dirt down in the Columbia River and heard what 
private industry had to say about the possibility of a dam. 

Mr. eae Fi am an Oregonian myself, and I know the country 
pretty well, too. 

Chairman Anpverson. Talk to General Robbins sometime, who was 
then Colonel Robbins. He was our engineer then at Portland. He 
had to fight off the wolves when he started. That is a matter of pri- 
vate opinion. 

Senator Gore. I welcome whatever contribution your industry can 
make and will make in this field. I want to facilitate your more 
enthusiastic participation, but I do not think in all fairness to the 
national interest that the Government’s hands should be tied in order 
to protect the interest of this private group. 

Mr. Oakes. We are not asking that the Government’s hands be tied 
in anything. 

Senator Gore. You are asking that the Government not construct 
any power reactors, is that not tying the Government’s hands to that 
extent ? 

Mr. Oaxes. Of course, I am saying that there is no need of the 
Government undertaking this program. All you are doing 

Senator Gor. Suppose that there is a need, and suppose the Con- 
gress considers that there is a need, do you still oppose it? 

Mr. Oaxes. Of course, that is opinion and judgment. It is my 
opinion and my judgment that there is no need of Congress undertak- 
ing this program at this time. It will merely divert brainpower from 
the present program. 

Senator Gore. Now, what particular competence does the electric 
utility industry have in nuclear physics? Has your company ever 
constructed a reactor of any size or any sort 4 

Mr. Oakes. We are undertaking to do that now. 

Senator Gore. I am speaking of the past. Have you had any past 
experience in that ? 

Mr. Oaxes. No, sir. 

Senator Gore. Has the Government called you in? 

Mr. Oaxers. We are now undertaking one, at the present time. 

Senator Gore. Have you had any contract with the Atomic Energy 
Commission to participate in the construction or operation of one! 

Mr. Oaxes. Now, let us just review a little history. Your question 
is not, I think, apropos. 

Senator Gore. Let me decide whether it is apropos. You decide 
how you want to answer it. 

Mr. Oaxes. I beg your pardon. 

Senator Gore. I will let you answer it any way you like. 
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Mr. Oaxes. Let me refer to the history of this industry. This 
industry depends upon manufacturers for the supply of its component 
parts. 

Senator Gore. In other words, your company has never even con- 
structed a generator, let alone a reactor? 

Mr. Oaxes. Of course not, we depend upon manufacturers. 

Senator Gore. Of course. 

Mr. Oakes. But we have had research and we have spent many, 
many thousands and hundreds of thousands of dollars on research 
with manufacturers, and asking manufacturers, as a result of that 
research to build certain equipment the way we would like to have 
it built. We were the company that undertook, first, to develop the 
traveling stoker. The result of that was that the traveling stoker 
industry was taken over by the manufacturers and developed and 
used. 

Now, this industry is not a manufacturing industry, of course, 
Therefore, why should we build the reactor? We depend upon the 
manufacturers to build reactors. 

Senator Gore. But you are asking the Government to depend upon 
you and the industry you represent for the development of the reactor 
program. Now, you say my proposal would divert brainpower. 
From what you have said, no matter how vigorous a program we might 
have, it would not divert brainpower from the utility industry, be- 
cause you have demonstrated no particular competence in this field. 
I do not say that critically, but I just say it as a matter of fact, from 
your statement. Now, you say, to go further on—do you know if any 
of the concerns who have presented proposals have contracted with 
the Dupont Co. to build its reactor ? 

Mr. Sas I do not know. 

Senator Gore. Do you know of any use to which the great experi- 
ence of the Dupont Co. in constructing the Savannah River reactors 
is now being put to use? 

Mr. Oaxes. I know of none. I cannot answer the question, I do 
not know. You will have to ask the Dupont Co. 

Senator Gore. Then your statement 1s general. 

Mr. Oakes. My statement is general, of course. What I am saying 
is that in the construction of power reactors over and above those in 
the present program as proposed in 8. 2725, we would be diverting 
brainpower from the present program, and duplicating the present 
program thereby spreading the available brainpower over a greater 
number of projects. This, in my opinion, will not advance the art. 

Senator Gore. I in no way desire to be unpleasant with you. What 
I am trying to illustrate is my deep concern over the slowness of the 
present program. There are roadblocks in the present program. 
There is inability to get ahead under the present program. You say 
that you think the progress is marvelous and fine. 

Mr. Oaxes. Yes; I do. 

Senator Gore. I think it is dangerously small and slow. Now, 
you are entitled to your opinion, and I am entitled to mine. You are 
president of a private utility and I am a Member of the United States 
Senate. You have a public responsibility as a citizen, and I have 
it as a citizen but as a Member of the United States Senate I have a 
greater public responsibility. I think that you would agree with 
that. 
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Mr. Oaxes. You probably have; yes, sir. 

Senator Gore. Is that not as it should be? That is what we elect 
officials for, and that is why we have a United States Congress. 

Mr. Oaxes. Yes; probably you are right. 

Senator Gore. Thank you very much. 

Chairman Anpverson. I want you to get on with your statement, 
but I do want to get the Florida reference of yours into what I might 
regard as a proper context. To your mind, it is an evidence of how 
private industry is moving ahead. To my mind it is an evidence of 
what the Government has had to do to help private industry move 
ahead. Now, the Brookhaven Laboratory has developed a bismuth- 
type cooler and the Brookhaven Laboratory or the Government, AEC, 
has just entered into a contract with Babcock & Wilcox to try to 
build a small pilot plant testing that principle. Babcock & Wilcox 
have signed up with Allis-Chalmers jointly with the Florida group 
to help them design whatever they are going to have, and they have 
said to the Florida group, “If this bismuth-type color which we are 
going to build for Brookhaven works out, it might be something that 
you would like to look at.” 

That is as far as the Florida group has gone, I believe, in the selec- 
tion of its type, and the contribution it has made to the industry. If 
the Florida people can supply you with something other than that, 
1 would be happy to have you put it in the record, but certainly that 
illustrates the fact that if there is a new type, Government money 
is going to have to start in to develop it and it is doing it now. That 
is, with this contract by Babcock & Wilcox in Brookhaven. 

Mr. Oaxes. I appreciate that. 


Chairman ANperson. That is all we hope to do, and after it is 
done and it is a finished thing, I will be happy if a dozen private 
utilities pick it up and use it in the generation of current because 
that will — us keep abreast of our responsibilities worldwide. 


Senator Gore. Well, Mr. Chairman, is that not the very aim of 
what we are undertaking here? 

Chairman Anperson. Precisely. 

Senator Gore. Had it not been for the Government’s efforts thus 
far, this gentleman’s company would not be proposing to build one, 
and if the Government will redouble its efforts then the number of 
private concerns making proposals to the Government may be quad- 
rupled or more, multiplied even more, and that is the aim. I have 
never envisioned the purpose of the bill that I have introduced to harm 
the utility industry, or to deter its entrance into this field. It is to 
invite it and to encourage it and to prove the feasibility and provide 
the examples. It is because the Government has provided the exam- 
ples that you desire to enter it now. I just cannot quite see why the 
utility in ae wants to forestall the Government from further de- 
velopment in this field. I know of no part of our economy other than 
the whole people that would so benefit from further development in 
this field. You have just said, Mr. Oakes, that the utility industry 
needs, and you have been searching and you have been hoping for some 
new method of generating power for the future to meet the tremen- 
dous demands that are ahead. Could it possibly be a narrow point 
of view that the Government should not pioneer further in this field. 


78727—56——-16 
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Chairman Anprrson. I think the record ought to show, for Mr. 
Oakes’ sake, that we are not trying to pick on him here this morning, 
much as it may sound that way. We recognize that your company 
progressively tried to participate in this Shippingport demonstration 
but was outbid by some other group, but your whole attitude in it was 
a fine attitude that deserves commendation. When you did not get 
the Shippingport job, you applied for an access permit and you are 
now trying to go ahead with an advanced style of reactor. For that 
we want to give you full credit, and therefore I would hope to offset 
some of the earlier questions by that statement in the record at this 
int. 

' Mr. Oaxes. Of course, the Government has done a remarkably fine 
research job in this power reactor field. No one questions it. Every 
advantage ought to be taken of that research. But when we are ad- 
vanced to the point where this research results in a commercially 
feasible power reactor of large size, then the Government ought to 
step out of the field and let private industry take it over. 

Senator Gore. But it has not done that. 

Mr. Oaxes. Oh, yes, industry has, it is moving just as fast as it 
can. 

Chairman ANperson. That is the very thing that appeals to me in 
the suggestion that has been made about the construction of these re- 
actors. I do not believe that if we took the suggestion that was made 
and tried the Hanford type reactor or the Savannah type reactor or 
gas-cooled reactor, that it would be immediately commercially pos- 
sible or commercially feasible. As far as I am concerned, [ am will- 
ing to fight out the battle as to whether any of this is handled in any 
way except by private utilities when we have made them commercially 
attractive. They will not be attractive now. These first reactors that 
will be built, even under the Gore bill, will probably produce electricity 
that is going to cost a whole lot more than it ought to cost in order to 
be competitive with other conventional fuels. The idea is not to set 
the Government up into business in generating electricity for sale. 

Mr. Oaxes. That may not be the idea, Senator, but in my opinion 
that will be the result, and that, I will say, I abhor. 

Chairman Anperson. I think that you are worried that the Govern- 
ment is going to get in the generating business. 

Mr. Oaxes. Of course I am. 

Chairman Anpverson. On that theory, we should never have inves- 
tigated the construction of a powerplant for a merchant vessel. We 


are about to authorize it, and we ought to quit it and let the industry 
do it. 


Mr. Oaxes. Oh, no. 

Chairman Anverson. The Government might get in the shipping 
business that way and just ruin everything. 

Mr. Oaxes. Now, let us get first things first here. 

Chairman ANperson. That is just exactly what you have been 
saying. 

Mr. Oaxes. Oh, no. 

Chairman Anprergon. You are against a reactor because it might 
get the Government in the business of generating power and you ought 
to be against a nuclear-powered merchant ship weston the Govern- 
ment might get in the shipping business. 
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Mr. Oaxes. Now, Senator-— 

Chairman ANnperrson. All right. 

Mr. Oakes. I said at the start in my statement, that if this industry 
is willing to continue in the business and use every facility and new 
invention that will result in its lowering its cost of production, eventu- 
ally, and not at the beginning, we should be allowed to do so. I say 
we will undertake it, and that we propose to do it. That is why my 
company is doing it. We will be spending several million dollars in 
this in research work. We do not have to spend it, we could let some- 
body else do it or let the Government do it. I do not think that 
that is good policy for any industry. 

Chairman Anperson. You go ahead with your statement and let 
me reassure you that this bill may not be quite so close to Government 
generation of current as you believe. 

Mr. Oaxes. I believe there is no record of this ever happening— 
and this is a continuation of the testimony—because it has never been 
felt by the Congress that any such action would be a proper action for 
Government to take. 

Yet, in substance, it is just this kind of a take-over which is in- 
herent in the program proposed by S. 2725. One can readily see that 
a ible end result for the long term is preemption by Government of 
al pewie generation by nuclear means. And in time, as we all 
appreciate, nuclear power will become the prime source of electric 
generation. 

I do not doubt that if the Gore bill program is carried out—and 
regardless of whether or not the same types of reactor are developed 
and constructed by industry—that public power proponents in the 
future will raise the cry of “give away” if the electric utility industry 
thereafter undertakes to construct improved power reactors of the 
type built under authority of S. 2725. Also, I expect that the Gore 
bill program will be used by some, at least, to tie in with the preference 
clause provisionss of the Atomic Energy Act, and thus be directed to 
a great extension of tax-subsidized public power. 

In brief, in considering the program of S. 2725, I suggest that it 
would be very wise to take a careful look at where that program may 
lead. In my opinion, S. 2725 is a significant step toward blocking the 
normal future growth of the electric industry through preemption by 
Government of the nuclear power field and interposition of the insur- 
mountable barrier of tax-free Government power. My opinion in this 
respect is fortified by the enthusiastic endorsement of S. 2725 by well- 
known public-power advocates. 

Upon reflection and consideration of all the facts, | think you will 
agree that it is contrary to the national interest to embark upon a 
program of Government intervention which will have the effect of 
maiming the electric utility industry. 

Our industry has an outstanding record of meeting all power 
demands. In World War II and in the Korean war all of the great 
defense power needs of the country were fully met. Huge expansion 
programs are under way today to insure that there will be adequate 

wer in the event of further emergency conditions. AJl of this has 

n done while achieving an unequaled record of low cost for elec- 
tricity, in sharp contrast with the greatly increased prices of all other 
materials, products, and services. Nowhere in the world is electric 
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power so plentiful, so reliable, and so cheap as in the United States. 
This is not the kind of record which justifies a Government takeover. 

It is worth considering also that the great expansion of the electric 
utility industry in the postwar period has been mainly accomplished 
through the sale of securities to the American public. For the period 
1946-55 the aggregate amount of such securities so sold, all represent- 
ing new money, was $13.4 billion. eee securities sold for refund- 
ing purposes, the total amount is $16.8 billion. Obviously this great 
amount does not represent the holdings of a few stockholders. It 
represents the direct individual holdings of millions of American 
citizens, as well as very large institutional investments which underlie, 
and support the payment of, insurance policies, pensions, hospitali- 
zation plans and sick-pay plans, and the like, all affecting many more 
millions of American citizens. 

If the Gore bill, or any counterpart, is used to block off the normal 
future growth of the electric utility industry, you will surely have a 
“sick industry” in time. Any such result will inevitably have a sub- 
stantial devaluing effect insofar as the securities of the industry are 
concerned. And who bears the risk of loss? The millions of investors 
and the many millions of other persons who, through pension funds, 
life insurance funds, and the like, are adversely affected if utility 
earnings are impaired or utility securities do not maintain their value. 
I cannot conceive that there are any gains from a takeover by Gov- 
ernment in the nuclear power field which would offset substantial 
losses to such persons. 

It will be recalled that one of the stated purposes of the Atomic 
Energy Act of 1954 was to “encourage widespread participation in 
the development and utilization of atomic energy for peaceful pur- 
poses.” ‘This philosophy is certainly not being carried out under the 
terms of S. 2725. Actually S. 2725 is the very antithesis of an encour- 
agement to industry to participate in the atomic field. 

Furthermore the Panel on Impact of the Peaceful Uses of Atomic 
Energy just recently rendered its report to the Joint Committee. It 
was the conclusion of the panel on the particular point here in issue, 
stated in chapter 2 of the report, that : 


Private enterprise should carry a substantial part of this research and develop- 
ment program, including especially the construction of full-scale “demonstration” 


plants. 

Chairman Anperson. I do not have the report in front of me, but 
do you not remember what followed there? It said, however, if pri- 
vate industry does not, what ought to happen, in the panel’s opinion? 

Mr. Oaxes. Of course, the Government is going to do it. 

Chairman ANnprrson. That was signed by such flaming New Dealers 
as Ernest Breech and Frank Folsom. They recognized that if this 
industry is going to be any good, it has to advance. Mr. Oakes, I had 
a grandfather who was in the ice business, cutting ice out of the river 
and selling it to the people in the town. His securities would not be 
any good at all now. Somebody came along with a little copper wire 
and just destroyed his business. If we do not stay abreast of what is 
going on in the world, pretty soon you do not have any business, and 
if we let Russia take all of the fields away from us, in every other 
country, and let the British and the French and the Russians manu- 
facture the equipment that goes into every one of those places for the 
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generation of nuclear energy, I do not think that it is any great help 
to the electric industry of America. I really do not. 

Mr. Oaxegs. In my opinion we are not going to do that, sir. 

Chairman Anperson. You are if you can get away with what is now 
being proposed, that we sit idly by and let Russia develop. 

Mr. Oaxes. I cannot take that interpretation at all on this program 
that we are undertaking. 

Chairman ANprerson. You are worried about this generation of 
public power. 

Mr. Oaxss. Yes, I am; certainly I am. 

Chairman Anperson. If you will just let your fear of that get 
away from you for awhile and take a look at what is going on in 
the world, Russia is building plants whether we like it or not. Britain 
is putting plants on the line whether we like it or not. France is 
starting to develop. The Belgians did not buy that reactor the other 
day in order to examine it and look at it like a piece of decoration on 
the wall. They are a manufacturing country too, and they are going 
to be in the business of developing. 

Mr. Oaxes. But the race is going to be run and won by the manu- 
facturers in this industry who deochup the reactor that has a low cost 
of operation. 

Chairman Anperson. Precisely. 

Mr. Oaxes. And that is going to determine in the long run who is 
going to sell them. 

Chairman Anberson. Precisely, and you will learn how to do it by 
building plants and testing and discarding and testing and discarding, 
the trial and error method, and the very thing you did when you built 
your stoker. 

Mr. Oaxes. That is right, sir; and I think the manufacturing in- 
dustry and utility industry are going to do just that, and produce 
that experience for you. 

Senator Gore. Could I ask one question there? Can you possibly 
envision an injury to your industry by the Government constructing a 
large-scale reactor, not in duplication of one which your company or 
any other utility company has built, but of a different design, to fur- 
nish power to the Atomic Energy Commission itself at its Hanford, 
Wash., works? : 

Mr. Oaxes. For that particular installation, no; but that is not 
proposed here. You are proposing to put them all over the country 
and where can you put them? You cannot possibly put them at any 
location not already being supplied, and fully supplied, with electric- 
ity today, because the whole country is now supplied. 

Senator Gore. Is that the reason you oppose it? 

Mr. Oaxes. I oppose it for that reason and I say that the utility 
industry can do this job. It does not have to be done by the Govern- 
ment. 

Chairman Anperson. If the country is adéquately supplied, why do 
we give fast tax write-offs because the country is not properly sup- 

lied ? 
: The industry comes in and asks for fast tax writeoffs because they 
need this generating capacity because the country is not supplied. 
Do vou recommend we stop that at once? You have said the country 


is adequately supplied. 
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Mr. Oaxes. I am saying to you, Senator, that this country has an 
adequate supply of electricity today, and that our program for instal- 
lation of new generation to take care of growing demands has been 
planned in every section of the country. 

Chairman Anprrson. Why is it the administration tried to shove 
the Dixon- Yates deal down our throats? If there was enough, why 
do we get Dixon- Yates? 

Mr. Oaxes. Because private industry should have taken that job 
and not Government power. 

Chairman ANperson. Because we were short of power, unless we 
misunderstood it. I understood it was because we were going to be 
short of power somewhere in the country. 

Mr. Oakes. Shortage of power is only temporary, and shortage of 
power is a question of whether OVEC or someone else is going to 
build the capacity. It should not be a question of whether Govern- 
ment or private industry has to install the proper generating facility. 
The utility industry can do the job just as fast and just as quickly as 
the Government in any location. 

Chairman Anperson. I see. You have misread some of the signs 
along the highway, because OVEC—and I do not use this improperly 
—but it was the Democratic Party’s answer on how to get. this current, 
built by private industry, and so was Electrical Energy, Inc. 

Now if private industry wants to walk up and do something of that 
nature in connection with these plants, I would be happy. I would like 
to see somebody come along and say, “We will take our technical 
know-how, and our great experience and we will take one of these 
types that has thus far not been suggested and we will build it. I 
would not mind the Government putting up a good deal of the money 
to build the nuclear part of it, and private industry putting up the 
generating part just as Shippingport. 

But that shocks people, to have that revolutionary approach. It 
does not shock me, because I believe in the approach that we used at 
OVEC and I thought it was very good. 

Mr. Oaxegs. I do, too. 

Chairman ANperson. The plants have been constructed and the 
report is finished, and I believe two or three hundred million dollars 
was saved under the preliminary estimates for the construction of 
that plant. 

Mr. Oakes. That is correct. 

Chairman ANnperson. What was wrong with it? 

Mr. Oakes. Not a thing. 

Chairman Anprrson. Why are you so fearful it should happen 
again ? 

Mr. Oaxes. I do not fear that it will happen again, that was done 
by private industry. I am saying to you that private industry can 
provide the power requirements at any place in this country. 

Chairman Anperson. Well, private industry had to have the Gov- 
ernment guarantee before it would build it, and no private yroup 
would supply one kilowatt of power for that place. B 

Mr. Oaxes. Of course, that was a deal between the Government 
and private industry, and it was a very excellent deal for both. 

Chairman Anperson. I think so, too. But bear in mind, and never 
let the record be forgotten, that the Atomic Energy Commission could 


r 
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not get from anybody an offer to supply current to the Paducah plants 
unless it guaranteed the purchase so it would retire every bit of 
indebtedness against those plants. That is not completely private, 
but it worked out fine. We were all for it. Some of us would have 
liked to have seen that tried instead of the Dixon- Yates idea, but that 
is another story. 

But now, I cannot understand why it would be wrong to build some 
of these plants around the country. I think that you misread the 
Gore bill. I do not think the Gore bill is a bill to put the Govern- 
ment in the generating business forever and ever and ever. But we 
would like to jump a few of these hurdles that now exist and get 
some plants in operation and learn by doing just as we have done for 
150 years or more in this country. 

Mr. Oakes. The utility industry has been learning by doing for 
many, many years, and it is succeeding in doing a remarkably fine 
job in my opinion, and we are willing to undertake this, and in my 
opinion we are doing so. 

All consideration of possible special programs of Government 
spending to finance such demonstration plants was subject to the 
condition that such plants would not otherwise be built. As has been 
pointed out, full programs of development and construction are now 
under way. Thus, the Gore bill is not justified within the terms of 
the panel’s recommendations. 

All that I have said up to this point has been directed to the rela- 
tionship which exists, as I see it, between S. 2725 and the electric 
utility industry within the United States. But there is, I recognize, 
another aspect of the Gore bill which has been the subject of con- 
siderable discussion, namely, that “acceloration” is necessary because 
of conditions at the international level, particularly the so-called race 
with Russia and to some extent with England for the development 
of practicable power reactors. 

I certainly do not appear here as an expert on foreign policy of the 
United States nor as an expert of the comparative status of the devel- 
opment of nuclear art here in this country and in England and in 
Russia. I do point out, however, that if S. 2725 were essential be- 
cause of international and foreign policy aspects, one would rather 
expect an official representation to be made to this effect by a qualified 
spokesman from the Department of State. To my knowledge, no 
such representation has been made to this committee, or by the Secre- 
tary of State to anyone. 

Chairman Anverson. Let me say there, that if you had written a 
letter to the Administration asking them to insist that the Joint 
Committee on Atomic Energy make | public the hearings of last Tues- 
day, we would all appreciate it very much. You might find out what 
the official attitude of this Government can be on this question. It 
cannot be made public, but it would be interesting if it could be. 

Mr. Oaxes. Insofar as the comparative status of the nuclear art is 
concerned, it is my understanding from the testimony of Admiral 
Strauss, Mr. Sporn, Mr. MeCune, Mr. Weaver, and others, that we 
are doing right well in this respect and that there is no need for a 
crash program to be superimposed upon the existing programs, since 
these existing programs cover the field and are now being aggressively 

carried forward. 
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On the subject of acceleration, my consideration of this matter has 
led me to the conclusion that the quick spending of several hundred 
million dollars, or as has been mentioned $1 billion, to carry out a 
program along the lines of the Gore bill, will not achieve the kind of 
acceleration which this committee is apparently interested in accom- 
plishing. 

Perhaps we had better define our terms a little—there is a natural 
tendency when using such language as a “race” with England and 
Russia in the field of nuclear power development, and in talking of 
acceleration of programs in this country in this context, to think that 
we are dealing with a contest which, like a track event, is going to be 
resolved within a measured distance. It is very easy to fall into the 
habit of thinking of the situation as one where the so-called winner 
will be the nation which first places in service a technically sound 
nuclear power reactor or first places in service a power reactor which 
gives a favorable cost of power in mills per kilowatt hour. 

I think you gentlemen will agree that the problem is not so simple. 
We all know that the first nation to create a jet aircraft did not thereby 
obtain controlling power in the skies of the world, although there 
was a tendency to think that such would be the case when the jet was 
in development. 

Chairman Anperson. Who do you think has the most jet aircraft in 
the skies? 

Mr. Oaxes. In the skies today? Well, the newspapers say that 
Russia has, but I do not know. 

Chairman Anperson. So does our Government, officially. If you 
doubt that get the testimony of General Twining, and get the testi- 
mony of Curt LeMay, and get them all. 

Mr. Oaxes. I appreciate that. 

We have all come to appreciate that insofar as jet aircraft are con- 
cerned, it is a matter of long-term contest to see who will have the best 
technology today and tomorrow and the next day. It is a continuing 
problem of creating an everimproving technology. We certainly have 
seen the same thing happen in the case of the atomic bomb itself. The 
first nation to have the bean did not for long have the upper hand in 
the technological field. There again it has become a matter of a con- 
tinuing drive to achieve an everimproving technology. 

Chairman Anperson. Coud I ask you a question on this foreign 
question? This is a hard one to get to, and I am not questioning what 
you have said about the fact that nobody has testified, but the report 
which was made on the 5-year power reactor development program 
related to the pressurized-water reactor, and said this: 

The pressurized-water reactor might also eontribute substantially to carrying 


out the President’s International Cooperation proposal. It uses as fuel uranium 
slightly enriched in the isotope 235. 


This is what I hope you will hear: 


With relatively minor redesign, it would operate on natural uranium if heavy 
water were to be used as a coolant and moderator instead of natural water. 
Plants of this type could be built in foreign countries with the United States’ 
assistance, at an earlier date than the more novel plants used in highly enriched 
fuels. Thus we believe electric power could be provided at competitive prices 
in many parts of the world during the next 10 years. 


Now, that is the sort of thing that is envisioned by the Gore bill. 
We would like to take what is now being done and try to develop a 
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different type of fueling, that is, using natural uranium and heavy 
water, and nobody, so far as I know, is doing that at the present time. 
ae Oaxes. I think that that is right, and I know of nobody doing 
that. 

Chairman Anperson. That is all we are trying to say. There are 
some other sides to this question besides the fear of public generation 
of power by the Government. 

Mr. Oaxes. We believe the same considerations exist insofar as 
nuclear power reactors are concerned. The first nation to put a power 
reactor In service, or to achieve a certain record of reliability or cost, 
does not thereby spread-eagle the field. Ifthe viewpoint of the neutral 
world is important, we can be realistic and say that they know as well 
as we do that the ultimate lead nation in the power reactor field will 
be that nation which establishes an ability to maintain an everimprov- 
ing technology over a continuing period of time. 

All our experience most strongly suggests that at this juncture the 
spending of money will not ensure wining the race with Russia. 
The critical element in the situation is not money. It is brain power. 
Testimony to this fact can be found almost anywhere you wish to look. 

As Admiral Radford, the Chairman of the Joint Chiefs of Staff, 
stated in the recent hearings before the subcommittee of the House 
Appropriations Committee, the critical factor is not money but the 
availability of the people who have the brainpower to solve the tech- 
nological problems that have to be met: 

Thus we have the question in some research and development fields as to 
whether or not we might be spending too much. I have come to the conclusion 
that we are spending probably all of the money in research and development that 
we can spend to advantage. We have reached a stage where the limitation in 


that field is probably a matter of competent scientific personnel available for 
that work. 


We can give a contract to a company for a research program and usually they 
will take it. Then we see ads in the paper where they try to hire trained men 
away from some other company which is producing on some other defense 
research program. There is the shortage. If we were to materially increase 
our effort in this line I think we would cause trouble (hearings, subcommittee 
of the House Appropriations Committee, Department of Defense appropriations 
for 1957, April 18, 1956, p. 12). 

Admiral Radford’s statement provides a fair picture of the diffi- 
culties that would be caused by enactment of S. 2725. 

As another recent example, on Monday of this week the New York 
Times carried the story of the report made by the California Institute 
of Technology, following an extensive analysis by their faculty, of the 
future potential of this country. The conclusion of the report is that 
a fabulous future lies before us for which the keynote will be a vastly 
improved and enlarged technology. 

But the report points out that realization of that future potential 
hinges on meeting the country’s critical need for more brainpower. In 
an appendix to this statement, there is collected a substantial part of 
the current comments on this question of brainpower. 

In total, the California report and the many comments of educators 
and spokesmen for Government and industry do no more than confirm 
the report on engineering and scientific manpower in the United 
States, Western Europe, and Soviet Russia, prepared under the direc- 
tion of Mr. Price as chairman of this committee’s subcommittee on 
Research and Development. 
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From Mr. Price’s report, I think it is entirely clear that if it is 
decided that large amounts of Federal funds should be committed to 
a program of “acceleration,” then such funds will be best utilized in 
the field of what Mr. Price has referred to as “the life and death field 
of competititon in the education and training of adequate numbers of 
scientists, engineers and technicians.” 

In conclusion, I should like to leave with the members of the com- 
mittee one final thought. Our industry is performing an important 
role in the job of developing electric power ey nuclear means. We 
know that unless we do our part fully and well, then the job will be 
done by others, and let me emphasize that. You may be sure that we 
are aware of this state of affairs, and, for this reason, we have a most 
compelling incentive to carry out effective programs for the develop- 
ment and construction of power reactors. Again, I want to emphasize 
that fact. 

Chairman Anperson. I think that we interrupted you so much that 
probably we should not have additional questions at this time. I do 
appreciate your coming down, and I do hope that there might be, 
Mr. Oakes, a realization that we would like to see this program oper- 
ated and under way, and if there are some things that are apparently 
stumbling blocks to this as you see it, maybe you could point out to us 
what they are as the industry has pointed out the insurance problem 
and perhaps we can do something about it. It is not my thought that 
we use the Gore bill as a device to set the Government up in the busi- 
ness of trying to generate current in competition with your firm and 
the other firms. I am hoping that we can make progress in this 
country as compared to the rate of progress in other countries. 

Mr. Oaxes. | appreciate that comment, sir; and I want to assure 
you that this industry, the public utility industry, is extremely de- 
sirous of making the most rapid progress in this field that can be made. 

Thank you very much. 

Chairman Anperson. Mr. Swisher is the next witness. 


STATEMENT OF ELWOOD D. SWISHER, VICE PRESIDENT OF THE 
OIL, CHEMICAL, AND ATOMIC WORKERS INTERNATIONAL UNION, 
AFL-CIO 


Mr. Swisuer. Mr. Chairman and gentlemen of the committee, my 
name is Elwood D. Swisher, and my home is in Denver, Colo. I am 
vice president and coordinator of atomic affairs for the Oil, Chemical 
and Atomic Workers International Union, AFL-CIO. 

Our union represents a substantial number of workers employed in 
atomic energy establishments. We sepeere all the production and 
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maintenance workers in the gaseous diffusion establishments in this 
country. Our members operate the testing reactors at Arco Blackfoot, 
operated by the Phillips Petroleum Co. The work and activities of 
these locals are coordinated through the Atomic Energy Workers 
Council of the OCAW of which I am the coordinator. 

I appreciate this opportunity to appear here again in behalf of the 
Gore bill, S. 2725. I said I appear here again because I had the 
pleasure of appearing before you a number of times before, including 
the appearance on July 22, 1953, at which time I called the attention 





Se ll 











ACCELERATING CIVILIAN REACTOR PROGRAM 245 






of the committee to a proposal along the lines now pending before you 
as the Gore bill. I said, p. 501 of the hearings: 


No better program for increasing the benefits from atomic energy, nor for 
reducing the cost of (the AEC plant) operations could be arranged than for the 
AEC to build power-producing reactors to meet part of their own power need. 


Mr. Chairman, it is that possibility which we are here considering 
today and I want to take this opportunity to commend Senator Gore 
and Congressman Holifield for introducing the bills which will make 
possible the implementation of that idea. I said back then that I 
never understood why the program for power production which had 
been started in Oak Ridge for the construction of the Daniel’s pile was 
canceled in 1950. I understand now more clearly that there has been 
a determined effort to prevent success of power production from atomic 
energy until the private utility industry could find it profitable. This 
understanding has been ictantieaili-tep two recent statements. The 


first by Alvin Weinberg which was referred to here by Mr. William 
Schnitzler is: 


* * * at the moment the economic incentives to go into large-scale power 
reactor development are not sufficiently apparent to make such development a 
really good short-term bet. 

The second is the Wall Street Journal of May 10, 1956, which quotes 
an industry man as saying: 


It’s no secret, for example, that many private utilities are investing in atomic 
powerplants to forestall development of “atomic TVA’s” across the Nation. 

At Oak Ridge, Hanford, Los Alamos, Paducah, and Portsmouth, 
it would be possible to build reactors, use them to meet part of the 
power needs of the AEC itself. These needs are growing by leaps 
and bounds. As appendix A I am attaching tables showing the in- 
crease in electric power needs, and I call your attention to the fact 
that in the 1 year from 1955 to 1956, the use of electric power at 
major AEC installations had increased by a total of 20 billion kilo- 
watt-hours, so that AEC consumption of electric power this year 
will constitute 12.8 percent of the total consumption of electricity in 
the entire United States. Six reactors producing a total of 600,000 
kilowatts would supply only part of this power need. 

I might add that as of the total that would be roughly just short 
of 10-percent savings in that much power to be consumed this year. 
It would make possible the development of experience and know-how 
in the atomic power field which is so essential for the advancement of 
the art and the advancement of our know-how which the situation re- 
quires. In 1953 I pointed out, and I quote: 

Likewise in the Hanford plant, production of some of its electric power needs 
directly by the AEC would make available to that expanding region portions 
of public power now used by the Commission. Every argument for the earliest 
completion of this power program seems to require that it be achieved by direct 
Government completion of at least the first power reactor. 

I support the position taken by Senator Morse. The reactors in 
Hanford which are about to be rebuilt could be rebuilt as dual purpose 
reactors, and instead of heating the Columbia River we could provide 
some additional electricity to the power-short Northwest. The hear- 
ings on the authorizing legislation held this past February indicate 
likewise that there is a power shortage at Los Alamos, and the Con- 
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gress has just voted to provide, under item 57-f-4, for the installation 
of a 115-kilovolt tie line. Testifying for the AEC, Mr. Fields said: 

We find that this (our power demand) is going to go up substantially in 
the next few years as a result of the installation of the new laboratory and the 
new sigma building that you authorized last year, as well as certain experi- 
mental requirements. So we will have a requirement for something like 29,000 
kilowatts by 1958. 

I have spoken publicly about this point. As a result, Mr. Chair- 
man, all the claims that we are short of skilled manpower are un- 
founded. After all, we started this whole project without any skilled 
workers. We trained the workers as well as built the plants in less 
time than industry now claims it is necessary to delay. I cannot agree 
with the pessimistic forecasts of those spokesmen for the private 
utility interests who say hat the real need for developing electricity 
from atomic fission will not come in the United States for 15 or maybe 
25 years. The need for power lies immediately ahead of us and I 
endorse the position taken by Mr. Schnitzler here yesterday, that. the 
need for political and international considerations are overriding 
and must be given primary consideration. 

Mr. Chairman, one aspect of the opposition to this bill is incom- 
prehensible to me. I refer to the criticism of this bill because of some 
alleged impact of the preference clause on the power which would be 
produced. Our organization has supported the preference clause as it 
relates to power produced by Federal hydroelectric and other projects. 
But this issue need not be involved in the bill which is before us in 
my opinion. If the atomic reactor for power were built in New Eng- 
land, say Rhode Island, for example, there are no REA’s or munici- 
pally owned plants which could apply for the surplus power,.and if 
the reactors are built in the existing atomic installations as I have 
suggested, there would be no surplus as the installations need many 
times more than the total amount which could be available from these 
reactors. Nor is this issue one of public versus private power. Asa 
matter of fact, in my opinion the private-power industry will be one 
of the main beneficiaries of this program when the technical success 
of power from nuclear fission is made available to all. 

art of this increased requirement likewise could be met by the 
construction of a reactor under the Gore bill. 

There is another advantage which can be gained from the construc- 
tion of power reactors at some of the existing AEC installations. 
These communities already have a large body of trained workers. 
We, in the industry, do not feel that the only source of technical 
workers are the colleges and universities. During World War II we 
proved that many skilled workers can be upgraded and trained on the 
job so that our present supply of manpower can provide a major 
portion of the workers who would be needed to build these new 
reactors. 

Some firms have been syphoning away skilled workers from these 
communities who are sitting around in offices of private enterprise who 
intend some day in the future to participate in developing the atomic 
energy industry, but whose talents and skills are going to waste today. 
Our members, the workers in the plants, see the constant technological 
improvements that are being made. The increase in efficiency is mak- 
ing it possible to reduce the number of man-hours for each unit of 
production. 
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We are interested in a prosperous America above all. This applies 
to all of labor. In the chemical industry and the atomic industry, we 
are interested in a prosperous America and we are specifically inter- 
ested in a good supply of electric power, which is one of the major raw 
materials of our industry. 

The Government must do this because industry alone is not getting 
the job done that needs to be done. By its very nature, investor 
financed industry must proceed with some caution and with deference 
to the interests of its financial position. Giving private industry 
every benefit of the doubt, and for that purpose conceding that com- 
petitive electric power development from atomic energy on a substan- 
tial scale is far in the future—farther in the future than will be the 
case if both private and public experimentation are not carried on 
simultaneously and promptly—enactment of the Gore bill will be an 
aid to the private-investor financed utility industry. 

The Government must take the action contemplated in S. 2725 in 
order to protect its position of prestige and respect in the world. 
Recently, the world fas been treated to many newspaper headlines 
about the argument raging within our Government as to whether this 
Nation or Russia is ahead in the arms race—the race to build faster 
planes with longer range to carry more and larger bombs around the 
world. How much better it would be for the United States to be 
recognized worldwide as the leader in a race to develop peaceful uses 
of the atom. 

The members of the committee have more access to, and more know]- 
edge of this program than I have, but I was privileged to represent the 
International Confederation of Free Trade Unions at the U. N. Con- 
ference in Geneva last August and while there I had the opportunity 
to see the exhibits and talk to other labor representatives and scientists 
from all parts of the world. That conference raised the hopes of all 
who participated, of the possibilities for a higher standard of living 
which lie ahead. 

I was impressed by the quality of the exhibits from each and every 
country including the exhibit from behind the Iron Curtain. Since 
returning I have had an opportunity to review the proceedings of that 
conference and I call your attention to the extensive technical detail 
on power reactors which is printed in volume 3 of the proceedings by 
the United Nations and available throughout the world. 

On page 35 appears an article entitled, “The First Atomic Power 
Station of the U. g S. R. and the Prospects of Atomic Power Develop- 
ment.” This report contains high quality, detailed technical analysis 
of the power reactor which has been operating since June 27, 1954. 
On page 49 of volume 3 is a detailed discussion entitled, “The Com- 
parison of an Atomic and a Coal Electric Power Station,” and I call 
the attention of the committee to the conclusions of this analysis which 
proves the value of actually building prototype reactors in order to 
increase the practical know-how and gain experience for producing 
even more efficient models. One conclusion says, and I quote. 


An increase in reactor size will permit a decrease in the enrichment of the 
uranium loaded into the reactor. 


The report continues: 


Reduction of enrichment lowers considerably the fuel component of the cost of 
1 kilowatt of energy produced by the first atomic power station. 
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As I understand it, the basic purpose of the Gore bill is to achieve 
this same result, to build a few commercial sized reactors so that we 
can learn how to cut the cost of future reactors. AEC opposes this 
bill and any other effort to proceed more urgently than the current 
program because their philosophy requires primary emphasis on 
private enterprise. I believe they confuse private enterprise with the 
utility industry. I know that private enterprise is interested in the 
hopes this Congress will enact the Gore bill. By private enterprise I 
mean the manufacturers and the contractors who Sete worked in the 
atomic-energy field. I am not talking about the utility industry. 
But the engineering and manufacturing firms who know this industry 
know that you cannot hope to make it profitable until the research and 
development have been more thoroughly explored. Every phase of 
this industry is having the same problem, not only those interested in 
applying atomic energy to power production. But recently the AEC 
appealed to the firms we know best, the chemical companies. It sought 
to induce the chemical companies to enter the field of processing the 
contaminated fuel elements. Earlier this month, on May 10, 1956, the 
Wall Street Journal reported on this attempt as follows: 


AEC seeks companies to process atomic ashes from powerplants but concerns 
hesitate to enter new field, see no profit in it for some time. 


Mr. Chairman, I would like to insert in the record this item from the 
Journal in toto. 


Chairman Anperson. Without objection, that will be done. 
(The item referred to follows :) 


{From the Wall Street Journal, May 10, 1956] 


ABC Sreexs Companies To Process Atomic “AsHES” FrRoM POWERPLANTS—BUT 


CONCERNS HESITATE TO ENTER NEW FYIELp, See No Prorit In It For SomME 
TIME 


By Clare M. Cotton, staff reporter of the Wall Street Journal 


Oak Ringe, Tenn.—Chemical companies, under Government prodding, are 
pondering a new business : Removing radioactive ashes from “burned” atomic fuel 
from nuclear powerplants. 

Most of them aren’t particularly happy at the prospect because there’s little 
hope it can be done profitably for perhaps the next 10 years. Private chemical 
companies aren’t eager to hop into such a money-losing proposition. But the 
Atomic Energy Commission is urging them on. It wants “fuel de-ashers” ready 
to serve privately owned atomic powerplants as they start generating electricity. 

Here’s the reason chemistry is such an important part of atomic-power econom- 
ics. Fragments from splitting uranium atoms pile up in the fuel until they quench 
the nuclear fire by absorbing neutrons necessary to carry on a chain reaction. 
Since this happens before more than a tiny amount of uranium has fissioned, 
complicated chemical processing of the highly radioactive fuel is needed to recover 
valuable “unburned” uranium, 

The AEC will ask proposals from private companies to build fuel-processing 
plants in about 18 months. It has held 2 meetings for interested concerns, and 
about 100 private and industrial organizations have heard details and economics 
still under secret wraps. 

A $2 BILLION BUSINESS 


“This could be a $2 billion business by 1980,” says Floyd L. Culler, chief of the 
Oak Ridge National Laboratory group working on fuel processing. “It will mean 
risking big money and a wager on growth, but the chemical business looks good 
from the economic aspect.” 

What bothers the chemical industry is the period between now and 1967. After 
1962, six privately owned atomic reactors should be producing steam for turbine 
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generators. Officials estimate one chemical processing unit will be able to take 
eare of all “hot” fuel from private reactors through 1967. 

The Commission says it will make available “limited amounts” of fuel from 
its own reactors for processing by industry to help start the business. That 
amount is secret, but it is not secret that industry people wonder if it will support 
even one chemical processing unit. 

Sylvania Electric Products, Inc., which has been making fuel elements, will 
submit a proposal to the Commission, a company spokesman says. Vitro Corp. 
of America is understood to be organizing a group of companies to submit a 
proposal. Goodrich Chemical Co. is reported to be interested. 

Many companies would prefer a little longer period of research and experience 
before putting $30 million and upward into a processing plant before 1960, when 
the big volume won’t start until 1970 or later. One engineer notes it will prob- 
ably take a company 5 years to set up a group to operate such a plant. 

“We're studying fuel processing intensively,” says a top official of Union Car- 
bide & Carbon Corp. Union Carbide’s division, Union Carbide Nuclear Co., oper- 
ates Oak Ridge under contract to the ABC. Atomic experts consider Carbide 
one of the logical companies to enter this field. Company officials, however, 
remain silent when asked if they will answer the Commission’s request for 
proposals. 

SUMMING UP THE OUTLOOK 


A top engineer for one of the atomic powerplant builders sums up the whole 
situation this way: “The Commission is asking the chemical industry to take 
10 years of loss operation. This is not the way the chemical industry normally 
operates.” 

Another industry man notes, though, that chemical people may have to over- 
come their aversion to losses to protect their own interests. “If the companies 
don’t go in, the Commission may set up its own plants and make it pretty tough 
to compete later on,” he says. It’s no secret, for example, that many private 
utilities are investing in atomic powerplants to forestall development of “atomic 
TVA’s” across the Nation. 

Costs of fuel processing will be a noticeable part of the bill for atomic-gen- 
erated electricity, now estimated at about 8 mills per kilowatt-hour for some 
recently designed plants. AEC’s target figure for processing is one-half mill to 
1 mill of the total cost of producing every kilowatt-hour of electric current from 
the atom. The Government's processing costs are secret, but no one pretends 
they’re close to the target. 

Unfortunately, the costs of fuel processing are tied closely to how much fuel 
is run through a chemical plant. Mr. Culler notes that such a chemical plant 
will have “high fixed costs and will need a high load factor, close to 100 percent.” 
Below a certain load, costs in a chemical processing plant will skyrocket, he adds. 

An additional complicating faetor is that different fuel element types may 
require different chemical processes. Mr. Culler notes that three or more differ- 
ent processes would be needed to take care of fuel from the various reactors 
now on planning boards. Reactor fuel may be “canned” in aluminum, stainless 
steel, or zirconium; it may be natural uranium or various degrees of enriched 
uranium ; it may be metallic, ceramic, or dissolved in liquids or molten metals. 

A chemical process for one fuel form may not be the best for another type. 
Most observers expect industrial companies contemplating the Commission’s 
program to start out with a single process. Sylvania indicates it has not yet 
finished the studies necessary to select its type of process. 

Even with a single process, some scientists believe the Government’s program 
is off-base. “They're pushing big plants, based on military experience,” com- 
ments an engineer. “Until industry gets more experience and many more atomic 
powerplants are built, the program ought to concentrate on finding small, inex- 
pensive processes,” he continues. 

When atomic fuel comes out of a reactor, it is highly radioactive. All chem- 
ical operations have to be done in plants requiring a minimum of maintenance 
with remote controls. Thick shielding to protect workers must surround many 
of the parts. All these things boost capital costs. 

Mr. Culler, for example, estimates that one-sixth of the total capital cost of a 
fuel-processing plant will go to cover mechanical handling equipment. He notes 
little research work has been done on such mechanical problems as cutting, 
Sawing, and disassembling metal fuel elements while still “hot.” 


Mr. Swisuer. This article discloses the heart of the problem. The 
chemical processing of the contaminated fuel cannot become profitable 
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until 1967, but the atomic power industry cannot operate over the 
long run unless chemical processing of the burned atomic fuel is avail- 
able tothem. So once again they will be forced to fall back on asking 
for Government assistance. This week we have heard the needs for 
Government assistance—on insurance, on tax allowances, on exemp- 
tion from the Utility Holding Company Act, on long-term plutonium 
contracts, and in all probability next on chemical processing. 

Each of these demands results in further delay. I strongly urge 
the committee instead to enact the Gore bill and make provision for 
immediate construction of the six reactors whose existence and experi- 
ence will help the private utility industry and the public power seg- 
ments of our economy to use this new source of energy as the economic 
developments ahead make it possible. 

Chairman Anperson. Thank you. 

Senator Gore. You envision the enactment of this bill, I take it 
from your last remark, as an aid to the private utility industry rather 
than an injury? 

Mr. Swisuer. I do, Senator. Some of us had a brief discussion 
this morning, and a remark was made that all this bill is asking or 
calling upon the Government for is to produce what we can call a 
second generation of reactors, and when the bugs are out of them 
private utilities will then get the third generation of reactors. 

Senator Gore. The private utility industry, and, in fact, all indus- 
try, and all society now benefiting from the research and develop- 
ment work of the Government since the initiation of the atomic- 
energy program. 

Mr. Swisuer. You are right. 

Senator Gorr. Do you see any reason why we should suddenly, in 
1954, after operation of the program under civilian control since 1946, 
suddenly repeal the 1946 act and take the Government out of the field 
of construction of reactors ? 

Mr. Swisuer. No; I do not think so. I think if you do it will fall 
flat on its face. That is my considered opinion. 

Senator Gore. As a matter of fact, that is exactly what we did do, 
and it has fallen almost flat on its face, but not quite. 

Mr. Swisuer. Yes, in your enactment in 1954, the amendments, 
except for the military phase, I do feel that the nonmilitary phases or 
the peaceful uses of it has fallen on its face in the last couple of years. 

Senator Gore. Well, the fact stands that not one license has been 
issued under the 1954 act, and not one reactor is under construction. 
There is no assurance that any construction will start in the foresee- 
able future. We hope, or I sincerely hope that all of the proposals 
now made to the Commission will be fruitful, and will be consum- 
mated, but we have no assurance that either will. 

Mr. Swisuer. I agree with you in your first statement, and I agree 
with you in the second statement. I see no proof that either will at 
this point. 

Senator Gore. I believe that some of the projects will be developed, 
but there is certainly no certainty about it, either that they will or 
as to when they will. I hope for the best. I congratulate you on 
your statement, sir. 

Mr. Swisuer. Thank you, sir. 

I do believe that there will be reactors developed. The only point 
is, when; and I think urgency is the essence of our total overall prob- 
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lem today as far as this country or this Nation is concerned and its 
Jeadership in the world. 

Chairman Anperson. I have just one short question. You referred 
to an increase in efficiency. That is to make it possible to reduce the 
number of man-hours of each unit of production. Are these plants 
all operated on a cost-plus type contract ? 

Mr. Swisuer. Yes; navalion 

Chairman Anperson. And you think that has resulted in some 
efficiencies ¢ 

Mr. Swisuer. Well, I do not know whether it is the type of opera- 
tion or rather that type of financing of the operation that has caused 
it, but I think it isa seslubeltisient cakes that has come about. 

Chairman Anprerson. Thank you very much. 

Representative Price. I just wanted to clarify something in your 
statement. You referred to attending an international conference 
of the Confederation of Free Trade Unione in Geneva, and then 
having the opportunity to see the exhibits and talk to other labor 
representatives and scientists from all parts of the world. You meant 
the exhibits in the Conference on Peaceful Uses of Atomic Energy ? 

Mr. Swisuer. That is right, sir. Maybe I should have, for more 
clarification, said that I attended as a non-Government observer, 
representing our union. 

Chairman Anperson. Thank you. 

Our next witness is Mr. Jerry Voorhis, executive director of the 
Cooperative League of the United States of America, and a former 
colleague of some of us in the House of Representatives. 


STATEMENT OF JERRY VOORHIS, EXECUTIVE DIRECTOR OF THE 
COOPERATIVE LEAGUE OF THE UNITED STATES OF AMERICA 


Mr. Voornis. Mr. Chairman, I appreciate very much the oppor- 
tunity to appear before this committee which it seems to me has prob- 
ably the most difficult and exacting job that any committee of any 
legislature in the whole history of the world ever had before. 

y name is Jerry Voorhis, and I am executive director of the Co- 
operative League of the United States of America, and I come be- 
fore this committee to urge a favorable report by the committee on 
Senate bill S. 2725, introduced by Senator Gore. 

: I understand Congressman Holifield has introduced an identical 
ill. 
The Cooperative League is a national federation of consumer, sup- 
ly, and service cooperatives. Its affiliated member organizations 
include in their nuit approximately 13 million different fam- 
ilies who have invested in the ese of cooperative business of various 
kinds through which they obtain farm supplies, insurance, consumer 
good, electric power, savings and credit, health services, housing, and 
other needs. 


These people are providing the solution to their own economic prob- 
lem and supplying their own economic needs without relying upon 
the Government or any other outside agencies, and incidentally, build- 
ing the economy on the basis of local ownership, in local communities. 

hey are giving real meaning to the term “People’s capitalism” 
for the rank and file of the American people. 
78727—56——17 
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At the outset, I shall summarize the main reasons why we urge 
favorable action on S. 2725. Before I do that, I would just like to 
say that the point of view and philosophy from which my testimony 
is given, is briefly this: cil Geant 

I am old-fashioned enough to believe that competition is still the 
life of trade. I am not arguing how big an enterprise needs to be to 
run at a maximum peak of efficiency, but I am saying that competition 
is the thing that spurs development. And, I carry this one step 
further, and I would say that it is my belief that this competition is 
most effective when different phases of that competition are motivated 
by somewhat differing purposes and points of view and objectives. 

In other words, I think that it is a very healthy competitive situation 
when you have industries which are basically in business for the pur- 
pose of earning a profit competing with other types of enterprises 
whose general purpose may be the development of an industry for the 
sake of the whole Nation or services to people. 

The Gore bill should be passed for the following reasons: 

1. Because it is the most direct and certain way of speeding» up the 
development of atomic energy for civilian, peaceful uses. At the 
present stage such development involves very large expenditure and 
a high degree of risk. In fact, substantial subsidy from the Govern- 
ment is, I believe, a condition of every proposal so far advanced by 
private corporations. 

Furthermore, the even higher and more dangerous price of legalizing 
monopolistic controls through exclusive patents or severe modification 
of the Utilities Holding Company Act have been suggested. 

These prices are too big. And even if paid, there would be no 
assurance that the more rapid development which we seek would be 
forthcoming. Only an agency of the whole American people, con- 
cerned solely with the general national welfare and possessed of great 
resources, can carry this development forward in its early stages in 
the manner most likely to benefit the whole Nation, including of course, 
private industry, in all its forms. 

The example of Great Britain, which country is probably ahead 
of us in this field at present, is a case in point. 

2. The Gore bill should be passed because one of the greatest poten- 
tial benefits from atomic power development could be the equalizing 
of access to power for all sections of the country. This benefit, how- 
ever, is not likely to be realized, unless the public itself, represented by 
the Government, sees that it is realized. Power shortage areas are, 
other things being equal, the very areas where the power industry is 
least interested in seeing the present rate structure modified. 

But it would be very greatly in the public interest if these areas 
could develop their resources and industries with less expensive power 
than they now have. The public interest can see this and act upon it. 
Projects under the Gore bill can be located in areas of power shortage. 
The bill in fact contemplates this. 

Whether or not. private interests could or would do that is, to say 
the least, doubtful. Furthermore, it is in many of the areas of power 
shortage that rural electric cooperatives are having the greatest diffi- 
culty at present—and will have multiplied difficulty in future as rural 


power requirements continue to mount—in securing adequate sources 
of power. 
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Senator Gore. May I ask a question there? Is it a correct conclu- 
sion or deduction from the statement you have just made that you 
think that there are definite advantages to the geographical spread or 
the geographical requirements as to locations in the bill? 

Mr. Vooruis. Yes; indeed I do, Senator. In fact, it seems to me 
that the development of atomic energy for the first time gives promise 
that there might be in a nation like ours a development of basic power 
from whatever source derived which would be spread reasonably 
evenly over the country, so that you would not have areas of high cost 
and areas of low cost power, but where you would get a reasonable 
equalization of basic power for all types of industry and commerce in 
all parts of the country. 

It seems to me that this would be a great advantage, because then 
the natural resources of each area, and the natural plus factors in each 
area could assert themselves as heretofore they have never been able 
to do. Consequently, I think that the language of your bill which 
would in effect require that the geographical location take account of 
this is one of the strongest points in its favor. 

Senator Gore. Thank you. 

Mr. Voornis. And, I would add that it is much more likely that 
this will take place if the development takes place under the influence 
of a broad far-sighted long-range public policy than would be the 
case if the entire atomic energy program is left to chance as now 
seems to me to be the case. 

3. The Gore bill should be passed because it will help to assure the 
continuance of competition in the power industry. If some such 
measure as the Gore bill is not passed, then the field will inevitably be 
taken over by those few giant concerns in the country which have the 
resources to preempt it. There can be no doubt at all that once the 
period of experimentation and practical demonstration of feasibility 
has been passed, private industry will enter the field with vigor. This 
is as it should be, and as we would desire it to be. We would be very 
concerned about having public power or cooperative supplying of 
power either, enjoy anything resembling a dominance in this field. 

We think that profit-making industry has basic contributions that 
are absolutely necessary for our economy. 

We believe, however, that this has to be balanced with a concern 
for general public policy and for broad public development. We 
think this is a time when that balance is quite necessary. 

But private power companies, by their very nature, have always 
sought and will quite certainly continue to seek a monopoly position 
for themselves in each area. This may be good for the power com- 
Lange But, it is bad for the consumers of electricity and it is bad 

or the general national welfare. 

Competition in the power business has not come about through any 
other agencies except public agencies or cooperative ones. And the 
electric cooperatives are in a very vulnerable position indeed unless 
they have some source from which they can obtain their power be- 
side that of their hostile competitors. 

This does not mean that every utility company has been hostile 
to rural electric cooperatives. Many of them have been quite the oppo- 


site, but there have been cases where they have been very hostile 
indeed. 
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The Gore bill would assure that, in the early stages at least of 
atomic power development, there would be not monopoly, but health, 
competition—the very condition most likely to promote rapid grow 
and worthwhile asrilianeliints We would « assured that alt ined 
ness as well as large would get its share of the beneficial uses of power 
and other atomic energy products. 

In considering this third reason for passage of the bill, it is well 
to recall that at present more than 85 percent of the power business of 
the country is in the hands of the private power companies. All 
publicly owned enterprises and all the electric cooperatives put. to- 
gether account for only about 15 percent. 

I would like to add at this point that I do not believe that if we 
were to permit this new development to fall into a very few hands 
that regulation would be a practical answer. Indeed, I doubt that 
regulation has been very practical any time any place as a means 
of determining real costs. 

I think that in this new industry, Mr. Chairman, it is only by a 
public or cooperative yardstick that you are going to get any accurate 
gage for example of what is a fair price for the Atomic Energy Com- 
mission to charge for some of the materials that it supplies, or for it 
to pay for byproduct ash, or what is a fair charge for a company to 
make for electricity developed at atomic energy installations. 

4. The Gore bill should 7 passed because it is logical and because 
it is morally right. Atomic energy has been developed thus far almost 
entirely at the expense of the erican people as taxpayers. The 
American people have paid for, and there is no question that they 
own, all right and title to basic atomic energy. 

The Gore bill would assure the people of deriving from these dem- 
onstration projects a degree of direct certain benefit from their $14 
billion investment. If we are eager to push forward the development 
of a reactor program for atomic power and for other benefits, the 
logical and the right thing to do is to employ the agency that can go 
directly at the job and go at it with nothing but the general welfare 
of the United States in mind. That agency is the Federal Govern- 
ment. 

Now, may I deal somewhat more at length with the background 
for our reasons for supporting this legislation. 

All of us are concerned that our country should not lag behind any 
other nations in the development of atomic energy for civilian, peace- 
ful purposes. Especially in the present stage of the struggle between 
institutions of freedom and those of dictatorship, the advantage will 
lie more and more with those nations which make the greatest progress 
in improving the real welfare of their own people and thus putting 
a in better position to aid the less fortunate peoples of the 
world. 

Consequently, it is of great importance that policies be pursued 
which will assure a healthy, balanced, and not too slow growth in the 
application of this marvelous new energy to the needs of our industry 
and agriculture, our homes and communities. The committee itself 
knows far better than I how seriously we are lagging and how urgent 
is the need for new means of speeding our development. From all I 
can learn, that urgency is great indeed. 

The Cooperative League has stood stanchly through the years against 
monopoly in any form or in any phase of our economy. We believe 
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today that, next to the threat of war and the danger from totalitarian 
philosophies, the gravest threat to institutions of true freedom in this 
country is the threat of the onward march of monopolistic controls. 
We believe such controls are stifling in their long-run economic effect, 
however attractive or gaudy the promises of gigantic enterprises at 
any moment may be. 

With respect to atomic energy, this danger appears unusually great. 
For sheer cost of development of economically feasible atomic reactors 
and powerplants gives to those agencies which possess large pools of 
capital a tremendous, if not a determining advantage over all small- 
scale business. Moreover, here is a great new resource developed at 
public, not private, expense, which is probably capable of changing the 
whole pattern of our economy in the course of time. 

I heard a radio announcement a few days ago to the effect that 
the Russians are building six, I think, new reactors to generate 400,000 
kilowatts. As I have explained, we are opposed 

Representative Price. That is 400,000 kilowatts a piece. 

Chairman Awnperson. There were 6 that ran around 400,000 to 
600,000, and the total capacity installed at the end of 1960 is estimated 
at somewhere over 2,300,000 kilowatts to 2,500,000 kilowatts. It isa 
pretty large program. 

Mr. Vooruis. It is indeed. 

I have already explained that the organization which I represent, 
and I, myself, personally, are deeply concerned about what we think is 
a serious trend toward monopoly in our country. 

We also feel that this development could determine the pattern of 
our whole economy for a long time. 

It is estimated, I believe, that $50 or $60 million at least is required 


to build an efficient atomic power plant. 

It is our conviction that certain provisions of the Atomic Energy 
Act of 1954, or perhaps I should say the lack of needed safeguards in 
that act opened wide the door to roa in the atomic energy field. 

0 


We believed in 1954, and I so testified re this committee, that the 
licensing provisions of that act were so poorly drawn as to remove 
responsibility from the Atomic Energy Commission for guarding 
against monopoly, to give overwhelming advantage to a handful of 
giant companies which have gained tremendous know-how at public 
expense through contract participation in nuclear developments, and 
to open the way to sealing the incipent monopoly with substantial, 
continuing, and thinly veiled subsidies. 

The act of 1954 gave private concerns ney to build and own 
reactors. The law requires the Atomic Energy Commission to pur- 
chase all fissionable material at what is called a fair price. Plu- 
tonium ash is, as I understand it, a byproduct of the production of 
electricity from atomic power. 

Therefore the Government is required to buy this plutonium ash 
from any company licensed to operate a reactor at a price whose fair- 
ness will be impossible to determine, unless the Government itself is 
operating yardstick plants to determine real costs, real revenues com- 
pared to those costs, and the actual fair price that should be paid. 

In like manner there is no way on earth for regulatory agencies to 
find out what charges private companies should make for electricity 
produced from atomic energy unless again public @gencies are oper- 
ating yardstick plants to find out. Consequently, the Gore bill be- 
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comes more than ever necessary as a means of providing some of 
the safeguards against monopoly which the Atomic Energy Act of 
1954 did not provide. 

So we think that simple justice would seem to dictate that benefits 
of atomic energy be spread broadly across the Nation, more especially 
in areas of special need, and that all groups among the people and 
all elements, big and small, in the economy should share equitably 
in those benefits. 

The Cooperative League has consistently pointed out that it is op- 
posed to monopoly of anyskind. There are those who would try to 
make you believe that there is a threat of Federal monopoly in the 
field of power production. We do not believe that there is any 
threat of Federal monopoly in the field of power production. Actu- 
ally the generation of power by the Government meets only a small 
part of the national need and represents less than one-fifth of national 
power production. 

As the previous witness has pointed out, the Gore bill may not 
generate more electricity than what the Atomic Energy Commission 
itself consumes. 

For the last 50 years it has been Federal policy that the Govern- 
ment, in cases where it owns and operates hydroelectric or other fa- 
cilities, generates the power but does not undertake its distribution. 
Distribution to consumers—industrial, farm, and residential—has 
been through existing channels. These include the profitmaking util- 
ities, municipal and other Government systems, or the rural electric 
cooperatives. 

Under this policy all of the utility industry—Government, coop- 
erative, and profitmaking—would share in the distribution of power, 
in the expansion of power consumption, and in the experience to be 
gained by the construction and operation of the six reactors provided 
for under the Gore bill. 

If, then, we are to assure rapid and sound development of atomic 
energy under conditions of really free economic enterprise, all these 
factors must be taken into account. We must look at the history of 
the power industry in this country and see what factors have main- 
tained competition in that business. We must look at the history of 
that business and see what factors have brought about better, broad- 
er, and less costly service in the areas of greatest need. 

If we do, we will find that competition has been maintained in the 
power business only where either public agencies or cooperatives have 
entered it. This is true because the power business, more than almost 
any other one, tends toward what the economists call “natural monop- 
oly.” We also find that better, broader, and less costly service has 
come to those areas where there has been healthy competition be- 
tween private power companies and either public or cooperative 
enterprises. 

The whole rate structure of the Nation is proof of this, and the 
very existence of electricity on our farms where there was none only 
a couple of decades ago is further proof of the effectiveness of the 
competition of cooperatives formed by the electricity-hungry farm- 
ers and of a constructive partnership between the people and their 
Government. 

’ 
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In keeping with the continuing policy of the cooperatives, plans are 
now underway for the cooperatives to play a role as a yardstick in 
the atomic power industry as well. 

It is tremendously encouraging to know that farmers in Minnesota, 
Michigan, and Alaska have taken initiative which may help usher 
in the atomic age insofar as it is applied to electric power. Just as 
the electric coops had to demonstrate to the industry that it was prac- 
tical to provide low-cost power for millions of American farm homes, 
so the co-ops are determined to try to prove to industry and to the 
Government that it is practical to use atomic energy now to serve 
these farm needs. 

The Rural Cooperative Power Association at Elk River, Minn., has 
applied to the Atomic Energy Commission for permission to build a 
22,000 kilowatt, boiling water reactor. In Alaska the Chugach Elec- 
tric Association in the neighborhood of Anchorage, has made appli- 
cation for a 10,000-kilowatt, sodium-cooled, heavy water, moderated 
reactor. In Michigan, the Wolverine Electric Hoa at Big 
Rapids has applied for a 10,000-kilowatt, aqueous, homogeneous 
reactor. 

The Atomic Energy Commission has accepted as the basis for nego- 
tiations the proposals of the Minnesota and Michigan co-ops. The 
Alaska proposal was deferred. We sincerely hope the Atomic En- 
ergy Commission will move forward quickly with these negotiations 
so that there can actually be a signed contract and construction of the 
reactor very soon. Undue delay on the part of the Atomic Energy 
Commission could kill the effective application of atomic energy to 
power production in these areas. 

There are several unanswered questions, but these projects, we 
believe are highly practical. The co-op applications are in areas where 
the farmers are paying high costs for power. In 1954 the wholesale 
delivered power cost for the Chugach co-op was 19.4 mills. The Elk 
River co-op was paying 8.4 mills and 18.2 mills. The Wolverine 
co-ops were carrying costs running from 5.6 mills to as high as 14 
mills. 

We have reason to believe that atomic energy produced today is 
economical enough to meet those higher costs and would have prac- 
tical application m many rural areas. We are pleased that the Rural 
Electrification Administration has seen its way clear to approve loans 
to help facilitate these developments. 

Any policy respecting basic power must have one main purpose 
if it is to serve the best interest of the United States of America. 
That purpose is to make that basic power as abundant and as cheap 
as it can possibly be made. 

This is so far a very simple reason. We do not put air meters on 
everybody’s lungs and give some company a license to charge the 
people for the air they breathe. The reason we do not do this is 
because we recognize that air is a universal and absolute necessity for 
every living being and because we know it would be bad for every 
family and every farm and every industry and every business and 
every city and every State to have the supply of air restricted or 
to have an economic barrier erected against the people having all the 
air they need to breathe. 

Water is in the same classification with air. It is a basic universal 
absolute requirement for life. So for a long time we have done every- 
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thing we could to make water for domestic, industrial and agricultural 
purposes just as abundant and just as cheap as we could make it. We 
have provided water where it was scarce either through public agen- 
cies or, in the case of water for irrigation, through cooperatives and 
mutuals. 

I believe there are moral reasons as well why we act as we do 
respecting air and water. I believe that we recognize that God pro- 
vided air and water as His gift to all mankind and that He never 
intended either of them to be controlled or monopolized or sold at 
a profit by any special interests. No people can be free unless it has 
an abundance of air and water. 

Now, the question arises whether there are any other elements of 
our life in the United States today which are so universally necessary— 
both to the people and to all forms of industry and business—that 
they should be made as abundant and as cheap as possible in the 
general interest of the whole Nation. And, if we are honest, we will 
find that there are such elements. One of them is communication by 
mail. 

Another example is public education. We simply say that it is to 
the interest of our whole Nation that all the children of all the people 
should be educated to become good and useful and effective citizens. 
We say we do not want any economic barriers to stand in the way 
of this. So, instead of licensing somebody to make a profit out of the 
education of America’s children, we provide it free to everyone—and 
even require bachelors to help pay for it. 

Well, is there anything else? Yes. There is. There is basic 
power. Our civilization just could not possibly carry on without 
electric and similar types of basic power. Our industries could not 
run. Neither could our commercial establishments. 

Our cities would be miserable, unsafe places without it. Our na- 
tional defense would be impotent without it. Our homes would. be 
dark without it. And our farms simply could not go on increasing 
their production as they have almost miraculously done in the past 
several years—without electric power brought to them by rural electric 
cooperatives. 

Furthermore, as with air and water, we must, if we have any re- 
ligious sense at all, deeply feel that God put power into the atom or 
into falling water not that it might become a private preserve of 
absentee owners, but that it might benefit all mankind and be as 
abundantly available to them as possible. 

So we must conclude that any policy which restricts the supply of 
electric power or adds to its cost to municipal, governmental, com- 
mercial, domestic, industrial or agricultural users is a wrong policy 
and one which thoughtful and patriotic citizens will oppose with all 
the vigor at their command. For no people can be truly free today 
unless it has an abundance of electric energy. 

This does not at all mean that all or even a major part of our electric 
power should be generated, transmitted, and distributed by public 
agencies or by cooperative agencies. 

It does mean that the yardstick principle is as sound today as it 
was when it transformed the Tennessee Valley from a depressed area 
into one of the brightest economic spots in the Nation. It does mean 
that enough electricity must be not only distributed but transmitted 
and generated by agencies with a direct interest in making it as 
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abundant and cheap as possible to bring the whole industry up to this 
standard of operation. 

If these principles are sound, and I am sure they are, with respect 
to a nation’s basic power in a then they are even more sound 
and right when it comes to the development of atomic energy. For 
here is a great new resource whose potential we do not yet know except 
that it can almost certainly transform the life of man—for better— 
or, wrongly used—obliterate that life forever. 

This new resource has been developed almost wholly at public 
expense. The American people, all of them, have spent, I believe, 
upward of $14 billion to develop atomic energy. No sane person will 
question the fact that this basic energy is the property of the whole 
Nation and of all the people together. 

It is hard to see, therefore, what sound or logical reason can be 
advanced against a proposal like the Gore bill, under which the Amer- 
ican Nation would proceed to carry forward demonstration projects 
at public expense and for public benefit in the new and challenging 
and very critical field of atomic energy applications to the strength 
and welfare of our entire Nation. 

Chairman Anperson. Are there any questions that you would like 
to ask the witness? 

Senator Gore. I want to thank the former Congressman Voorhis, 
and my friend, for his very able testimony. 

Chairman AnpErson. Thank you very much, and thank you par- 
ticularly for your cooperation. 

We are always happy to have you come down. 

Mr. Browne is our next witness. 


STATEMENT OF HARRY L. BROWNE, MANAGER OF NUCLEAR PROJ- 
ECTS OF THOMPSON PRODUCTS, INC., AND CHAIRMAN OF THE 
CASE INDUSTRIAL NUCLEAR CENTER, CLEVELAND, 0HIO 


Chairman Anperson. Mr. Browne, from the Industrial Nuclear 
Center, spent considerable time in Albuquerque, and it was a matter 
of deep regret to the community that he left. I am especially com- 
missioned to tell you that we will be glad to have you back any time 
you can make it. 

Mr. Browne. Mr. Chairman, I would like to preface my prepared 
statement by explaining it does not relate directly to the proposed 
Gore bill and I am not appearing to testify on that legislation or on 
the issue involved in it. 

However, in response to the telegram sent by you, I am prepared to 
report briefly on the status of a new development in private industry’s 
entry into the nuclear energy field. If the committee would be in- 
terested in hearing of this new development, I will gladly read my 
Orie re Ae or alternatively I will be happey to enter it for the 
record. 

_ Chairman Anprrson. We would be very happy to have you read 
it 


Mr. Browne. Thank you, Mr. Chairman. 

My name is Harry L. Browne, and I am pleased to appear before 
this committee in response to a telegraphic invitation addressed to 
Dr. Keith Glennan, president of the Case Institute of Technology by 
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your honorable chairman. Since Dr. Glennan is out of the country, 
I have been asked to report to this committee on the status of certain 
plans for a nuclear center to be located in northern Ohio and which 
we have tentatively identified as the Case Industrial Nuclear Center. 
My position with respect to this center is that of chairman of a 
Nuclear Advisory Group which Dr. Glennan established earlier this 
year. 

Plans for this nuclear center have developed from the desires of a 
certain segment of northern Ohio industry to have a local facility 
in which to train prospective and current employees in the new field 
of nuclear energy hor in which to undertake privately directed re- 
search development and testing in this same field. It was natural for 
Case Institute, long associated with industry in community endeavors 
for the common good, to offer itself as the nucleus and focal point 
around which planning for such a center could develop. It was the 
Geneva Conference on the Peaceful Uses of Atomic Energy of last 
August which dramatically opened industry’s eyes to the challenge 
and opportunity which had been presented to it by the Atomic Energy 
Act of 1954. 

It was shortly after that conference that Case Institute, encouraged 
by forward-looking businessmen of Cleveland, took steps to insure 
that northern Ohio would be in a position to meet that challenge and 
seize that opportunity. 

Dr. Glennan, as president of Case, formed an investigative and 
rey 4 group from members of the Case faculty and from Industry 
early this year to undertake the conceptual planning of a nuclear 
center. 

Industrial members of this group are: Dr. Richard G. Bauman, 
B. F. Goodrich Co.; Mr. Neil J. Carothers, assistant to the president, 
the Albert Higley Co.; Mr. Clarence A. Dauber, director of civil and 
mechanical engineering, Cleveland Electric Illuminating Co.; Dr. 
Clarence E. Larson, vice president, research, National Carbon Co., 
Division Union Carbide & Carbon Co.; Dr. Robert P. Petersen, direc- 
tor of nuclear research, Republic Steel Corp.; Mr. Harry L. Browne, 
manager of nuclear projects, Thompson Products, Inc. 

These men, most of whom have had substantially responsible posi- 
tions in the Government’s atomic-energy program or presently occupy 
such positions in their respective company’s nuclear programs, have 
given unstintingly of their time, knowledge, and experience in firm- 
ing up the conceptual plans for the Case Industrial Nuclear Center. 

Case also has engaged an engineering firm, the Austin Co. under 
contract, to make certain investigations and analyses which have 
helped the advisory group in its deliberations and which will provide 
a firm base of information on which to make definite plans for the 
nuclear center. 

I can report with pleasure that today the preliminary study is 
completed, and the proposed nuclear center has been oe as to size, 
cost, and general location. Case is now ready in collaboration with 
its industrial partners to enter into a more definite planning stage. 
The target date for operation of the center is July 1959. 

The Case Industrial Nuclear Center will serve all commercial and 
noncommercial organizations who wish to join with and support the 
center of its program of training, research, development, and testing 
in the nuclear-energy field. Its principle purpose is to further the 
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peaceful utilization of the atom in and for the northern Ohio com- 
munity. 

We of the Case industry family take pride in the fact that this 
nuclear center was conceived by northern Ohio industry and its elee- 
mosynary partner Case Institute as private industry’s response to 
the challenge which was hurled as Government’s domination of the 
atom was relaxed. It will provide one answer to the question of how 
private industry can exploit the atom for the common good in the 
face of the tremendous problems of training personnel and carrying 
on research, development, and testing programs in necessarily unique 
facilities. 

I wish to thank the members of the committee for permitting me 
to make this report on the status of the Case Industrial Nuclear 
Center. 

Chairman Anpverson. I want to say, Mr. Browne, that we are happy 
to have you make this statement for at least two reasons, and many 
more, probably. In the first place, Dr. Keith Glennan has been a fine 
helper to this committee by his service on the panel, and we all very 
much appreciate his service on the Commission. 

We are glad to hear of any of the things which he seeks to do. I 
was interested, because of the connection it has to the comments 
made earlier by Mr. Swisher, when he was saying that in-plant train- 
ing can be useful. Here you have decided that industries can help 
in finding what the problems are, and in training manpower and try- 
ing to make some contribution to this problem. 

We know that we have a manpower problem. We know that we 
have a problem on how to go about bringing these nuclear problems 
closer to individual businessmen within a section of the State. 

That is why I think this is of interest to our committee. Mr. Price, 
as you know, did a good deal of work in the collection of material on 
the manpower situation. He is a whole fund of knowledge in him- 
self, and I hope you will bear that in mind. 

We will resume in this room at 2 o’clock this afternoon, and again, 
I must explain that if some witness is testifying and I do not arrive, 
it is because of the press of business. 

(Whereupon, at 12:10 p. m., the hearing was recessed to reconvene 
at 2 p. m., the same day.) 


AFTERNOON SESSION 


(The committee reconvened at 2 p. m., pursuant to recess. ) 

Senator Gore (presiding). The committee will come to order. 

Senator Anderson is speaking on the floor at the moment and asked 
me to start the meeting and he will come in later. 

The first witness is Mr. Clyde Ellis, general manager of the National 
Rural Electric Cooperative Association. Mr. Ellis. 


STATEMENT OF CLYDE T. ELLIS, GENERAL MANAGER, NATIONAL 
RURAL ELECTRIC COOPERATIVE ASSOCIATION 


Mr. Exuis. Mr. Chairman, my name is Clyde T. Ellis. I am general 
manager of the National Rural Electric Cooperative Association, 
which is the national service organization of the rural electric systems 
representing about 91 percent of the operating rural electric systems 
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in the United States, including Alaska. These systems serve about 
3,736,470 farm families and rural establishments. 

Sitting at my left is Dr. Clay Cochran, who is director of our legis- 
lative research and management department, and Bob Kabot, who is 
secretary of our atomic energy study group. If it is agreeable to you, 
I may have to call on them for help. 

I appreciate the opportunity of appearing before your committee 
to again testify on methods to accelerate the civilian power reactor 
program. Something must be done to accelerate this program and 
we believe that one of the ways this can be done is through the Gore 
bill, S. 2725, which authorizes and directs the Atomic Energy Com- 
mission to construct six nuclear power facilities, each of a different 
design and located in different geographical areas of the United States 
so as to demonstrate the practical value of these reactors for indus- 
trial or commercial purposes. Such legislation is absolutely essential 
if the present civilian power reactor program is to get off dead center. 

We have appeared several times before this committee in support 
of legislation for the construction of reactors by the Federal Govern- 
ment. When I appeared before the committee on July 15, 1953, I 
made the following statement : 

In connection with research, we feel some thought should be given to the 
Atomic Energy Commission’s developing the pilot atomic powerplant in con- 
junction with one of its present atomic weapons plants. If successful, the 
Atomic Energy Commission could economically utilize the electric energy for 
its own requirements and also the plutonium for its weapons needs. At the 
same time this would release vast quantities of public, and in some cases private, 
power for civilian needs where it can be readily utilized. If this were success- 
ful for instances at Oak Ridge, Tenn., the whole TVA area would be assured 
of needed power not now in sight. 

When I made this statement in 1953 it was long before any one in- 
troduced legislation similar to the Gore bill, and it was long before we 
had much knowledge of the different types of reactors. 

Also our association fought long and hard for the Johnson amend- 
ment to the Atomie Energy Act of 1954 which passed the Senate 
and which would have permitted the Federal Government to construct 
commercial atomic powerplants. If this amendment had been ap- 
proved also by the House, our civilian atomic power program would 
not be in the stalemate it is in today, assuming sympathetic admin- 
istration. The Government could have moved ahead, instead of wait- 
ing and beggingand encouraging, with all sorts of financial incentives 
to private industry which almost 2 years after the passage of the 1954 
act still hasn’t turned any dirt for the construction of a private reac- 
tor. Instead private industries are now demanding even higher prices 
for participation in this program, including an amendment that would 
exempt them from provisions of the Holding act which has protected 
us from the outrages of the Insulls and the Hopsons. How high a 
price must we pay for their participation and how long must we 
continue to wait ? 

Also, when I testified before this committee on February 28, 1955, 
1 stated, and I now repeat : 

We would like to see the Congress authorize the appropriation of funds for 
the construction of large demonstration nuclear powerplants in areas where the 
AEC is consuming a large part of the available power supply. 

That is happening in our own TVA country, Mr. Chairman, and 
in the Pacific Northwest. 
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To us it seems very logical that the AEC should construct these demonstration 
plants itself, and also sell the power itself. The construction of such yardstick 
plants should give the American people a pretty good idea of what the cost of 
atomic power will really be. Also, it would relieve the tight power situation 
which exist in some of these areas where the AEC is consuming a major portion 
of the available power supply. Such an arrangement certainly is preferable to 
the Dixon-Yates type of deal, whick would tend to destroy the TVA yardstick 
and increase the cost of power in many areas of the country, not just in the 
Tennessee Valley. 

I wish to call your attention to section 7 of the first part of our statement of 
atomic power policy. * * * This section reads as follows: “Direct the AEC to 
construct and operate several small to large scale experimental reactors im- 
mediately to supply power to AEC’s own operations.” This statement, which 
was adopted unanimously by our membership at our recent annual meeting, 
would, for instance, place us strongly behind such measures as the bill intro- 
duced by Senator Gore on February 11, 1955, to authorize the appropriation of 
funds for the construction by the AEC of an experimental! facility for production 
of nuclear power from nuclear fission. We believe the AEC should be given 
such authorization and also that funds should be appropriated for this purpose. 
We believe that limited construction by the AEC itself is more desirable than 
the subsidy which will be given private industry through the demonstration 
power reactor program. We believe it would not only be more economical, but 
would give us a better indication of the actual costs of the generation and pro- 
duction of atomic power. From such construction, the AEC should be able to 
derive a real atomic power yardstick which could be used to measure the cost 
of commercial atomic power. We feel the joint committee and the Congress 
would be performing a real public service by approving S. 1049. We hope your 
committee will hold hearings on this bill in the near future, and at that time 
we would like to have the privilege of testifying. 


Our support of this type of legislation is not something new, but 
we have consistently supported this approach even before the actual 
legislation was introduced. Also, our members assembled at annual 
meetings consistently considered and adopted resolutions supporting 
such legislation. It is, of course, through such resolutions and action 
of our board of directors that the policy of this association is devel- 
oped. This policy guides us in presenting testimony before commit- 
tees of the Congress. 


PRESSU RE AGAINST FEDERAL PARTICIPATION 


parently, there is a lot of pressure against Federal participation 
in “e civilian oower reactor program. I noted in a recent article 
which S eeaeatel in the Washington Post and Times Herald, dated 
Saturday, May 19, 1956, that even the Department of Commerce has 
gotten into the act. The Business Adv isory Council of the Commerce 
Department, in a meeting at Hot Springs, Va., on May 18, which was 
attended by Secretary of Commerce Weeks and also AEC Chairman 
Admiral Strauss issued a well timed blast against increased Federal 
participation in the civilian atomic power program. The AKC ofli- 
cials must be really scared when they have to call on this lobbying 
organization of the Department of Commerce for help. This meet- 
ing was held with the express purpose of developing opposition by 
giant private business to legislation like the Gore bill. I would like 
to quote a few paragraphs from this article which appeared in the 
Washington Post and Times Herald on May 19, 1956: 
A Government-subsidized “crash program” of atomic power development is 
needless, business leaders said today, if Congress will write new rules for atomic 
patents and insurance. 


Members of the Business Advisory Council of the Commerce Department, 
meeting here with Secretary of Commerce Weeks and Chairman Lewis L. Strauss 
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of the Atomic Energy Commission, said private utilities are moving rapidly 


toward commercial nuclear power and could go faster if ‘obstacles’ were 
removed. * * * 


The sessions demonstrated, according to some of those present, that a major 
segment of industry opposes the proposal of AEC Commissioner Thomas B, 
Murray for heavy Federal outlays to promote atom-generated electric power. 
Public power advocates support his views. 

I believe it is disgraceful that the propaganda machine of another 
Government agency should be brought in to level in its big guns against 
a sincere attempt to get the civilian power reactor program off dead 
center. 

We did a little research on who comprises this Business Advisory 
Council of the Commerce Department and we note that the following 
officials of power companies are members : 

John D. Biggers, director, Toledo Edison Co., a power company; 
Paul C. Cabot, director, Tampa Electric Co.; Walter L. Gisler, di- 
rector Edison Electric Institute, and president, Detroit Edison Co., 
a power company; Robert March Hanes, director, Carolina Power & 
Light Co.; Devereux C. Josephs, chairman, Consolidated Edison 
Company of New York, Inc., a power company; J. W. McAfee, presi- 
dent and director, Union Electric Company of Missouri, president and 
director, Union Electric Power Co., Monsanto, Ill., and president and 
director, Electric Energy, Inc.; Earl M. McGowan, director, Ala- 
bama Power Co.; Paul B. McKee, president and director, Pacific 
Power & Light Co.; Alden G. Roach, director, Southern California 
Edison Co., a power company; Kenneth 4. Spencer, director, Kansas 
City Power & Light Co.; John C. Virden, director, Cleveland Electric 
Illuminating Co. 

It goes without saying that no representatives of the competitive 
elements in the electric industry, the rural electric co-ops and the 
public systems, are on this Big Industry Advisory Committee of the 
Department of Commerce. It is really a stacked committee com- 
posed of some gentlemen who for years have been in the forefront 
in the fight to delay this civilian atomic power program until it looks 
like a sure thing and then step in and reap all the benefits from it. 
We believe that their actions in this regard are a disservice to their 
country. Some of them have fought the rural electrification pro- 
gram at every opportunity. We are disappointed that they cannot 
take a more constructive view of this program and work for an 
abundant atomic power economy at home and meet the serious inter- 
national competive threat we face abroad. 


GORE BILL ESSENTIAL 


We believe the Gore bill is essential, if our country is to bring some 
life into the civilian atomic power program. We believe its passage 
by the Congress is absolutely necessary for the following reasons: 

1. We face a serious international competitive threat in the de- 
velopment of civilian atomic power. We do not believe at this time 
that we are adequately meeting this threat. 

2. The demonstration power reactor program is not working. It 
is bogged down in a lot of delays associated with, or caused by, de- 
tailed negotiations which extend over periods of years. 

3. There is no private atomic power program worthy of the name. 
There are a lot of plans and proposals but no actual private construc- 
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tion (the Duquesne Light Co.’s Shippingport plant is being financed 
by the AKC and thr ough tax writeotfs obtained by Duquesne). 

Senator Gore. Of course, this was initiated and is progressing 
under the 1946 act instead of the 1954 act. 

Mr. Exxis. That is right. We think we will never know what the 
costs involved in that plant are. 

Most private reactors require large hidden Government sub- 
sidies, tax writeoffs, tax deductions, research and dev elopment help 
and so forth. Subsidies in themselves are not bad and are probably 
necessary if we are to participate in this program, but, perhaps, it 
might be more economical to have these reactors constructed directly 
by the Federal Government. At least it will make it easier to measure 
the actual cost of such construction and the rural electric systems will 
benefit more from it. 

Yardstick atomic powerplants are needed to determine and 
measure the actual cost of constructing and operating such plants and 
to bring a little healthy competition into this program. 

6. We believe the Gore bill will broaden the participation in the 
civilian power reactor program. Such little participation as now 
exists is limited mainly to the large manufacturing companies. This 
threatens to impose effective monopoly or near- -monopoly on a new 
and vital industry and this condition will only result in high cost 
atomic power. 

7. The budget proposed by the administration does not give suf- 
fieceu emphasis to the development of civilian atomic power. Com- 
pared with the total AEC budget only a pittance is included for 
civilian atomic power development. The Gore bill with its primary 
emphasis on a dynamic program financed by the Federal Govern- 
ment should result in larger appropriations to carry on this vital pro- 
gram. Since this program will be primarily civilian in character, 
it will be much easier to keep track of the funds that are appropriated 
for it and the progress which is being made. It will not be the inter- 
mingling of military and civilian reactors which is now taking place 
in most of the research and development work being carried on by 
the AEC. 

We would like to elaborate on each of the points I have made as to 
why the Gore bill should be favorably reported out of the joint com- 
mittee and receive favorable action by the Congress. 


FOREIGN COMPETITION 


The first pomt I made was that we must get the civilian atomic 
power program going in order to meet the strong threat of foreign 
competition. We do not feel that we are competent to assess the prog- 
ress which is being made by some of the foreign countries, especially 
the Russians. Apparently, even the AEC disagrees with our country’s 
top intelligence agency on the progress being made by the Russians. 
But they are making progress and they are now generating electricity 

commercially from an atomic reactor. This is more than our country 
is doing and I’m sure this achievement is being used by the Russians 
as appealing propaganda throughout the wor ‘ld, particularly in the 
underdeveloped countries. 

Also, England is going ahead with a comprehensive civilian atomic- 
power program. In fact, Sir Edwin Plowden, head of Britain’s 














266 ACCELERATING CIVILIAN REACTOR PROGRAM 


Atomic Energy Authority, in an article appearing in the Washington 
Post and Times Herald on May 15, stated that England may go ahead 
of the United States in developing commercial atomic power because 
its needs are “very urgent.” We can well understand why the English 
needs are quite urgent, but at the same time we have many areas in this 
country and Alaska where the rural electric cooperatives are paying 
very high wholesale power costs. For instance, the year ending June 
30, 1954, the average wholesale power cost for the rural electric systems 
in Alaska was 2.3 cents per kilowatt-hour ; Maine, 1.51 cents per kilo- 
watt-hour; Vermont, 1.385 cents per kilowatt-hour; New Hampshire, 
1.28 cents per kilowatt-hour; New York, 1.12 cents per kilowatt-hour ; 
Minnesota, 1.35 cents per kilowatt-hour; Wisconsin, 1.33 cents per 
kilowatt-hour ; Michigan, 1.28 cents per kilowatt-hour ; and Iowa, 1.28 
cents per kilowatt-hour. Also, in most areas our loads are continuing 
to double every 4to5 years. We feel strongly that our needs, because 
of our present high wholesale power costs and our constantly increas- 
ing loads, are also urgent. We will only receive some assistance in 
meeting these difficult power problems if legislation like the Gore bill 
is enacted. 

Our country has always been the leader among the countries of the 
world in making technological progress. Are we to fall behind in the 
development of what might be the major source of electric generation 
in the world, because private industry is not yet able or willing to 
invest the considerable sums of money required to advance atomic 
power technology as rapidly as possible? 

Senator Gore. May I ask a question there, Mr. Chairman. 

Chairman ANperson. Senator Gore. 

Senator Gore. Mr. Ellis, you are acquainted with the requirement 
of geographical distribution under the terms of the bill I introduced ? 

Mr. Euuis. Yes, I have an idea of what it is. 

Senator Gorn. Do you think that the location of an atomic reactor 
in high cost power areas would contribute toward the economic feasi- 
bility of the plant? 

Mr. Extis. Yes. I would think that if the apparent principal bar- 
rier under known methods is the expected high cost of the wholesale 
power to be produced, then the plant would be feasible first in the 
areas that now have the highest wholesale power costs. But I don’t 
think that is the only consideration. I think there would be much 
merit in placing a plant in the Pacific Northwest where there is now 
and there will be a greater power shortage, where AEC is using tre- 
mendous blocks of the power being developed, and likewise in the 
TVA country, where an AEC atomic power plant located alongside 
the other giant AEC installations that are eating up a large part of 
the available power, could be operated perhaps more efficiently than 
in some of the high-cost power areas. 

Senator Gore. Do you view the geographic dispersion of 6 plants 
or 12 plants or whatever the bill might provide as desirable? 

Mr. Exxis. We do. We think there are different situations exist- 
ing in different parts of the country that might give us different 
answers, and therefore, the testing program ought to be universal, 
subject to whatever limit of onan of plants the Congress would 
deem advisable. 

Senator Gore. One witness before the committee yesterday called 
the committee’s attention to one phase of this matter which I do not 
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believe had been suggested to the committee before, to wit, that in 
the event of war our present lines of transportation of both coal and 
oil and gas might be severed by a catastrophe, by an explosion, by 
bombing, and hemtens he pointed out as one advantage of a nuclear 
powerplant the lack of the necessity of transportation to bring fuel. 
Applying that to an area far removed from conventional fuel, there 
you welll certainly have an advantage in the location of an atomic 
powerplant. 

Mr. Exits. Yes, sir, we think that is very important. If the Con- 
gress of the United States is going to spend billions and billions and 
multiple billions year after year and the major part of our whole 
spending is on war and matters related to war and preparation for 
postwar, and if we are going to spend billions of dollars on this 
SAGE project which is just getting under way for these radar installa- 
tions all over the country, then some attention ought to be given, it 
would seem to us, to keeping the most vital source of energy available 
in case of war. Certainly, what you mentioned, I think, is important. 


DEMONSTRATION PROGRAMS NOT WORKING 


The second reason why we believe it is absolutely essential that the 
Federal Government undertake an aggressive power-reactor program, 
as envisioned by the Gore bill, is that the present demonstration power- 
reactor programs are not working. The objective of the demonstra- 
tion pengnane seems to be to get as much private participation as 
possible in the construction of experimental civilian power reactors. 
This may be a worthy objective, but if it is resulting in long un- 
necessary delays in the development of this new technology, it is prob- 
ably doing more harm than good. It is now 14 months since the 
deadline for submitting proposals under the first round of the demon- 
stration power-reactor program and still not one contract has been 
signed for the construction of these demonstration reactors. Only 
recently on February 9, 1956, the fourth of the first round demonstra- 
tion proposals, that of Yankee Atomic Electric Co., was determined 
by the AEC to be an acceptable basis for negotiations of a contract. 
This was 9 months after the deadline for the submission of proposals. 
This is progress at a snail’s pace, if it is progress at all. 

We were told by one of the groups whose first round proposal was 
determined by the AEC to be an acceptable basis for negotiation of a 
contract, that this was only the beginning and that it was a lot more 
tedious and time consuming to negotiate the actual contract than it 
was to prepare a detailed proposal for submission to the AEC. How 
much longer will it take before contracts will be signed for the con- 
struction of some of these reactors and dirt actually turned? If it 
takes almost a year to determine whether a proposal is an acceptable 
basis for negotiation, how long is it going to take to actually negotiate 
the contract? It would not be necessary to encounter such long delays, 
if this was a completely federally financed program, or some part were. 
Is our objective to undertake a vigorous atomic-power program and 
develop this new technology as rapidly as possible or is it to develop 
this technology always keeping uppermost in our minds that it must be 
done at the smallest. possible cost to the Federal Government even if 
this involves 2 or 3 years of negotiations and delay before a reactor 
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can actually be constructed? We realize there are very tough techni- 

cal and financial problems to be solved in connection with these pro- 
posals but at the same time we wonder whether this is really the ap- 
proach to get reactors constructed. These great time lags certainly 
do not indicate that this is the way to get the job done. We believe in 
economy but we also believe in progress. The way to get the job done 
is for the Federal Government to undertake the construction and 
operation of these reactors through the authorization provided by the 
Gore bill. 

Also, the second round in the demonstration power reactor program 
is lagging badly. ‘The dealine for this second round, which was for 
proposals in the small-scale class or 5,000 to 40,000 kilowatts, was 
February 1, 1956. Seven proposals were received at that time includ- 
ing three from cooperatives. 

On April 19, 1956, approximately 7 weeks after the deadline, the 
AEC announced that 2 of the proposals, the Rural Cooperative 
Power Association of Elk River, Minn., and the Wolverine Electric 
Cooperative of Big Rapids, Mich., were “approved in principle, as 
a basis for negotiations” of contracts. 

We, of course, are pleased with the fact that 2 of the 3 electric 
cooperative proposals have been approved by the AKC as a basis for 
negotiation. But this only means that now these cooperatives must 
go ‘down the long hard road of contract negotiations with the AEC 
and perhaps a year or two from now they may be able to enter into 
a contract. 

Here it is almost 4 months since the AEC deadline for submission 
of proposals and only 2 of the 7 small-scale proposals have been 
approved by the AEC as an acceptable basis for negotiation of con- 
tracts. Based on experience in connection with the AEC’s “first 
round” it will probably be a year or more before a majority of these 
second-round proposals will be either accepted or rejected and even 
longer before contracts are signed and construction begins. Is this 
the w ay to get this program under way expeditiously ? 


NO PRIVATE ATOMIC POWER PROGRAM 


If these demonstration programs are not working, what about. pri- 
vate development without any Federal assistance? The third rea- 
son why the Gore bill is essential is that there is no private atomic 
power program worthy of the name. When one talks about the 
private reactors being constructed, he becomes engaged in quite a 
numbers game. Some say there are none, some say there are 4 and 
some say there are 9. There are a lot of plans and proposals but there 
is nothing actually under construction. Not an ounce of dirt has 
been turned for the construction of a private reactor. 

I think the status of most of the proposals made by the private 
power companies, either under the demonstration program or financed 
on a so-called private basis, was made clear in the testimony before 
your committee on February 29, 1956, appearing on pages 326 and 327 
of the printed hearings: 


Senator Gore. I would like to address a question to whomever is the proper 
one to answer it. Mr. Davis, you have said that five are under way. What do 
you mean by the term “under way’? Is it under way in the proposal stage, or 
in the construction stage? 
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Mr. Davis (Director, Division of Reactor Development, ABC). Well, none of 
these, with the exception of the pressurized water reactor, are yet in the con- 
struction stage. The others are in varying states of study and design and 
negotiations with the Commission, in the case of Commission support. It is 
a little hard to describe except in each individual case what the stage is. But 
none of them have actually begun construction, this is true. 

Chairman ANpbreRson. Well, the bids were taken and proposals were taken 
April 1, 1955. This is March 1, 1956, today. Has anything been finally done 
under the proposal of Commonwealth Edison? 

Mr. Davis. Well, Commonwealth Edison was a proposal made under the 
power demonstration reactor program, and one which did not involve any 
Government participation. So they have asked instead, simply for a license 
to construct and operate this reactor. 

Chairman ANDERSON. Has it been granted? 

Mr. Davis. The license has not, I believe, been granted. 

Chairman ANDERSON. No. 2, is Consolidated Edison of New York. It is under 
license feature, also, is it, or not? 

Mr. Davis. Consolidated Edison is under a straight license, too. 

Chairman ANpEeRSON. Has it been granted? 

Mr. Davis. I do not believe that a license has been granted. 

Chairman ANpDEeRSON. And the next is Detroit Edison. It is under what kind 
of a program? 

Mr. Davis. Detroit Edison, that is the Power Reactor Development Co., that 
is under the power-demonstration program. 

Chairman ANDERSON. Has any final decision been made on its application? 

Mr. Davis. Well, they are applying here for assistance from the Government 
as well as for a license. 

Chairman ANpDERSON. But they applied in April of 1955, and has it been com- 
pleted as yet? 

Mr. Davis. We are still negotiating the contract with them, and we still have 
not granted them a license. 

Chairman ANpERSON. And the consumers group in Nebraska, they filed before 
the April 1 deadline? 

Mr. Davis. That is correct. 

Chairman ANpberson. And what is the status of their negotiations’ 

Mr. Davis. We are still negotiating the final details of the contract with them. 

Chairman ANpERSON. So that your term, “underway” means underway still 
with the Commission. Is that right? 

Mr. Davis. I think it means a great deal more than this, because in each 
case the manufacturers concerned are taking very positive steps to bring these 
reactors into being. For example, the Commonwealth Edison plant is a boiling- 
water reactor and the General Electric Co., who are their contractors, have 
established a laboratory in California and they are proceeding to carry out 
development work, and detailed design work on this reactor. 1 think this is 
certainly underway. 

Chairman ANpERSON. Has any ground been broken? 

Mr. Davis. No ground has been broken that I know of on the actual con- 
struction of the reactor itself. 

Chairman ANDERSON. Except for Shippingport? 

Mr. Davis. That is right. 


One proposal which was not discussed in this exchange is that of the 
Pennsylvania Power & Light Co. and I think the status of that pro- 
posal was amply described by this same Mr. Davis, when he stated in 
the press seminar on civilian power reactor development held at the 
AEC on December 6, 1955: 

** * Pennsylvania Power & Light, who are planning to build with the assistance 
of Westinghouse, a homogeneous reactor, having it built in 1962. They are say- 
ing that they will only build it if by 1958 it looks as though it will be economic 
when it is completed. 
That is a lot of if. 

Tn other words, the private power companies want to be certain 

they are building what amounts to a sure thing. This certainly cannot 


be the basis under which we undertake the development of a new 
technology. 
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Senator Gore. I do not know that I could point an accusing finger— 
I do not think I would even desire to point an accusing finger—at a 
private company that did not want to undertake po 9 ge until they 
are assured “it will be economic when it is completed.” 

Mr. Exits. Neither do I. 

Senator Gore. After all, private enterprise operates on the profit 
motive as its incentive. I am strongly for the profit motive. I would 
not abolish it. It is the spring behind our private enterprise system. 
1 would not want to castigate a private concern that did not wish to 
engage in a project that was going to be a losing proposition. After 
all, the board of directors has considerable responsibility to its stock- 
holders to safeguard their funds. This is one field in which the profit 
motive cannot be relied upon to bring about development because the 
prospect of profits are not immediate. 

That is why I think it is necessary, or one reason why I think it is 
necessary, that the Government continue to pioneer in the development 
of power reactors. 

Mr. Exuis. I agree fully, Mr. Gore, and I did not mean to be con- 
demning the companies. I do mean to be saying that the program is 
lagging and is not getting done and if there is any criticism of the com- 
panies it is directed toward the attitude which they take in opposing 
the Government moving ahead when they cannot or will not do it. 

Chairman ANperson. May I stop you there, also, to say that on 
page 12, where you say, “Not an ounce of dirt has been turned for the 
construction of a private reactor,” I do not know what is completely 
technically true. I suppose it is. Just bear in mind that the Pacific 
Gas & Electric and General Electric have turned some ground for a 
small plant which eventually will emerge as Commonwealth. This is 
a small one but they hope to test out their core design and various other 
designs and probably the Commonwealth reactor will pretty largely 
follow the pattern of what they are now constructing in California. 
At the same time they are doing some test drilling on the site in Ili- 
nois and I think it is prudent to take it easy as they are from that 
standpoint. 

I would like to see some reactors built. I have expressed that 
frankly. The same thing is true of Consolidated. 

Babcock & Wilcox are building a plant in Virginia that has a rela- 
tionship to the final reactor. 

I do not know whether your statement with reference to the reactor 
is wrong, but it is at least a partial step in the right direction. I wish 
we had more of them. 

Mr. Ext1s. I thank you for your statement. I think it only empha- 
sizes the point which I am trying to make and that is that not an 
ounce of earth has been turned on a privately owned reactor for a 
commercial power operation. 

My point is, as you mentioned, that these two are merely pilot jobs 
for the purpose of testing out somewhere else—in the California case, 
not even in the area where they would operate—what they would hope 
to be measures of cost and of performance in a larger plant. That, at 
least, is the way I understand it. 

Elmer S. Lindseth, president of the Cleveland Electric Illuminating 
Co. and a member of the Edison Electric Institute committee on 
atomic power, in his testimony before this committee on March 6, 
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1956, engaged rather freely in this numbers game to determine how 
many nuclear powerplants the private power companies and their 
associates are building. In the list of 9 nuclear powerplants which he 
had inserted on pages 539 and 541 of the printed hearings only 2 are 
now under construction, the Shippingport, Pa., pressurized water re- 
actor and the sodium graphite canethe bene built by the AEC in con- 
junction with the North American Aviation Co. Both of these reac- 
tors are being constructed for the AEC primarily with AEC funds. 

It is interesting to note from this list that the Edison Electric In- 
stitute, a power company propaganda outfit, considers the Southern 
California Edison Co, to be a participant in the construction of the 
sodium graphite reactor. Actually all the Southern California Edi- 
son Co. is doing, according to the reports we have, is installing the 
conventional generating equipment and purchasing steam from the 
reactor. 

The remaining seven reactors included on Mr. Lindseth’s list are 
not even under construction and some of them are proposals for pretty 
far in the future. For instance, one which is included presumably 
will be constructed by the Florida Power Corp., Florida Power & 
Light Co., and Tampa Electric Co. But according to this list it is not 
even known what type of reactor it may be and when it may be in 
operation. 

Also, two other reactors on this list, the Power Reactor Develop- 
ment Corp. fast breeder reactor and the Yankee Atomic Electric Co. 
pressurized water reactor, are proposals submitted under the AEC’s 
demonstration power reactor program and would require Government 
financing and assistance. 

So this Edison Electric Institute list contains some reactor pro- 
posals so far in the future that the private companies cannot even 
state the type of reactor which is being considered, others are being 
financed almost completely by the AKC, and still others would be 
partially financed by the AEC either directly or indirectly with some 
Government subsidy in the form of accelerated tax writeoffs, income- 
tax deductions, and research and development work being conducted 
by the Federal Government. The question is not really how many 
proposals or plans have been submitted by the private power com- 
panies and their associates but when would they be built? What 
guaranty do we have that they would ever be built? These figures and 
statistics look fine as power-company advertisements but what firm 
commitments are there that these reactors would be constructed? Let’s 
cut out this numbers game and get this program going. 

The AEC announced on May 4 that it was granting construction 
permits to the Consolidated Edison Co., of New York, and the Com- 
monwealth Edison Co., of Chicago, for the construction of reactors. 
It is interesting to note that both of these construction permits were 
issued a year after these companies first applied for licenses. Con- 
solidated Edison first applied for a license on March 22, 1955, and the 
Commonwealth Edison Co. on March 31, 1955. Construction permits 
are not actual licenses, but still it took over a year to grant them. In 
both of these cases, before a license can be granted the companies must 
submit “hazards summary reports,” which must be found by the AEC 
to give reasonable assurance that the final design provides that the 
health and safety of the public will not be endangered by operation 
of the reactors. 
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How long will it take after a party initially applies for a license 
before that license is finally granted? On May 15 the AEC announced 
it was granting a construction permit to the General Electric Co. for 
the construction of a pilot atomic powerplant with a capacity of 5,000 
kilowatts, That is just a baby. It would be even small in the rural 
electric program. 

Once again the AEC only granted a construction permit and will 
not grant a license until final “hazards summary reports” are sub- 
mitted and the Commission finds the final design provides reasonable 
assurance that the health and safety of the public will not be endan- 
gered by operation of the reactor. In this particular case the AEC 

ranted a construction permit in a somewhat shorter time because the 
General Electric Co. applied only for a license January 10, 1956. But 
the AEC has not yet issued one license for the construction of a private 
atomic power reactor. How long must this civilian atomic power pro- 
gram be delayed # 

Again engaging in the numbers game, the private companies brag 
about the tremendous expenditures being made by them for the con- 
struction of nuclear reactors. Some brag about a $300-million pro- 
gram. But what are the real facts about the amount which is being 
spent by private industry on the development of civilian atomic 

ower? Admiral Strauss stated, as reported on page 344 of the hear- 
ings before this committee on February 29, 1956: 

Mr. Chairman, might I add just one word for the record. Dr. Davis and 
General Fields [both of AEC] tell me that the amount of money which they 
estimate currently is being expended this year by private industry in the power 
field will run somewhere between twenty and twenty-five million dollars. That 
is an earnest, it seems to me, of serious intent. 

Senator Gore. What about a destroyer ? 

Mr. Exxis. Yes. What about the 3- to 5-billion-dollar SAGE proj- 
ect? What about some of your generating plants now required in the 
TVA country that run many, many times this amount ? 

This is a very small investment compared with the total amount 
spent on new construction yearly in the utility industry. In the Jan- 
uary 23, 1956, issue of Electrical World magazine, it is estimated the 
$3,906 million will be spent on capital expenditures by the electric- 
utility industry during 1956. Compare this with the 20- to 25-million 
dollars private companies are planning to spend during the same 
period on atomic power development me it becomes obvious that. pri- 
vate industy isn’t doing the job, it is only delaying it. Therefore, we 
believe it is absolutely essential for the Federal Government to fill 
this vacuum and get the civilian atomic power program going. 


HIDDEN GOVERNMENT SUBSIDIES 


The fourth reason why we believe the Federal Government itself 
should construct reactors of each major type as envisioned by the 
Gore bill is that many of the reactors which may be constructed pri- 
vately will contain many hidden Government subsidies. In fact, in 
some cases we believe it will be more economical for the Federal Gov- 
ernment itself to construct these reactors and also it will be much 
easier to measure the actual cost of generating atomic power. I think 
the Shippingport, Pa., pressurized water reactor is a good example 
of the use of one of these hidden subsidies. 
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According to page 66 of the Report of the Panel on the Impact of 
the Peaceful Uses of Atomic Energy (McKinney panel), the Atomic 
Energy Commission is contributing $32.25 million toward the con- 
struction cost of the pressurized water reactor being built in connec- 
tion with the Duquesne Light Co. and Westinghouse Electric at Pitts- 
burgh. The total construction costs for the reactor are estimated at 
$37.75 million. In addition, the Atomic Energy Commission is con- 
tributing $59.6 million toward the research and development phase 
of this reactor. Thus, out of a total cost for construction and research 
and development of $107.35 million for this reactor, the Commission 
is contributing, according to the McKinney panel report, $91.85 mil- 
lion or 85.4 percent. 

In addition, and this is extremely interesting to us, of the $15.5 
million of the Shippingport plant to be financed by the Duquesne 
Light Co. and the Westinghouse Electric Co., $10,500,000 has been 
certified by the Office of Defense Mobilization under TA28436 for 
a rapid tax depreciation certificate entitling the company to depreci- 
ate the conventional portion of the plant during a 5-year period. 
This amounts to an additional benefit in interest free loans to the 
company of $15.75 million over the 33-year period during which the 
conventional portion of the plant would normally be depreciated. 

Senator Gore. That is a remarkable example of free enterprise, is 
it not? 

Mr. Exuis. Yes. Raiding the Federal Treasury. 

Thus, with the Atomic Energy Commission itself contributing 
$91.85 million of the total $107.35 million cost of the project, and 
with the United States contributing an additional benefit of $15.75 
million in the form of rapid tax depreciation subsidies, the Duquesne 
Light Co. and the Westinghoue Co. are contributing virtually nothing 
to the cost of this plant. 

Also some of the private-power companies which are interested in 
the construction of experimental reactors have indicated that they 
want to writeoff their research and development costs as deductions 
from Federal income tax. Walker Cisler made this demand in his 
statement which appears on page 248 of the printed hearings before 
this committee on February 16, 1956. Philip Sporn, who I believe 
is in the room, president of American Gas & Electric Corp. and presi- 
dent of the nuclear power group, has also indicated that his group 
plans or may plan to do this. The following exchange took place 
between the chairman, Senator Anderson, and Mr. Sporn when he 
appeared before the committee on March 6, 1956, and appears on 
page 529 of the printed hearings: 

Chairman ANDERSON. If profits were not reduced, would not the Government 
thereby be taking 52 percent? 

Mr. Sporn. I believe that is right. I believe this: We are going to charge 
our research, Senator, what amounts to about $600,000 this year, to operating 
expenses. 

Chairman ANDERSON. Will that not reduce your profits? 

Mr. Sporn. This will reduce our profit by roughly $300,000. 

Chairman ANDERSON. You mean profit after taxes or before taxes? 

Mr. Sporn. After taxes. 

Chairman ANDERSON. That is right. But before taxes you are reduced $600,000. 
I pay taxes, too, Mr. Sporn, although not as large as you do, but I know you 


pay income taxes on corporate profits. 
Mr. Sporn. Yes, sir. 
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Chairman ANperson. If it reduces your profits $600,000, does the Government 
thereby not contribute 52 percent to the cost of this research, or are you in a 
different situation? 

Mr. Sporn. To the extent that you subject yourself to additional operating 
expense, and therefore reduce your taxes by 50 percent of those expenses, that 
represents a Government contribution here, but that is true of everything that 
corporate enterprise does. 

By the way, this is for the reactor which the private-power com- 
panies claim they are going to finance without any Federal assistance. 
Still they want to include their research and development expense as 
an income-tax deduction and also, there is some indication that later 
they may apply for a rapid tax amortization certificate. 

Senator Gore. You mean they want their expenditures in this field 
considered for tax purposes as if they had made charitable contribu- 
tions? 

Mr. Exuis. Yes. These are just some of the hidden subsidies which 
exist in the reactors being proposed by private industry. 


USE OF AEC RESEARCH AND DEVELOPMENT 


Also, these companies which claim that they are constructing reac- 
tors without Government assistance should acknowledge the fact that 
they are drawing heavily on research and development now being 
undertaken by the Atomic Energy Commission. 

When Mr. Lindseth appeared before this committee as the repre- 
sentative of the Edison Electric Institute, he indicated that the Penn- 
sylvania Power & Light Co., which is contemplating building a 
150,000-kilowatt homogeneous reactor, will utilize research being con- 
ducted by the AEC at Oak Ridge. This is one of the reactors which 
is supposed to be financed without any Government assistance. Phili 
Sporn, president of American Gas & Electric Co., indicated that their 
nuclear power group would also use some of the research being under- 
taken by the Atomic Energy Commission but Mr. Sporn stated as 
reported on page 542 of the printed hearings before this committee: 

We are proceeding with work [on our reactor] entirely as a privately financed 
undertaking without any Government contribution. 

Apparently, these companies do not consider the considerable Gov- 
ernment research which has and is being done and which will utilize 
a Government contribution. We believe it is a Government contribu- 
tion and a rather expensive one and we believe for that reason every 
effort should be made to make available the technology developed by 
these private companies to as wide a group as possible. If they are 
going to draw on something which is actually a part of the public 
domain, we strongly believe that the information they develop should 
be available to all the people. 

Further, almost all these private companies which are contemplating 
the construction of reactors have indicated that they will not construct 
them until the Government assumes the extraordinary liability risks 
which may be involved in the operation of these reactors. Mr. Willis 
Gale, chairman of the Commonwealth Edison Company of Chicago 
testified before this committee on February 16 and this appears on 
page 241 of the printed hearings: 

The other possibility would be for the catastrophe risk to be assumed by the 


Federal Government. If reactors are to be built, this risk must be assumed 
by someone. The development of competitive nuclear power is in the interest 
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of all the people. Why not have the risk shared by all the people through the 
Federal Government? 

Mr. Gale is also president of one of the companies which is partici- 
pating in the proposed 180,000 kilowatt boiling water reactor, which 
they state will be constructed without any financial contribution from 
the Federal Government. Don’t they consider the Government as- 
suming a major part of the liability involved in the operation of such 
a reactor a contribution from the Government? This certainly would 
involve a considerable expenditure on the part of the Federal Govern- 
ment. 

We do not dispute at all the need for the Government assuming 
such liability and we have so testified before this committee recently, 
but we believe these companies should be frank in stating their posi- 
tion and admit the fact that they are requesting large amounts of 
Government assistance through tax writeoffs, tax deductions, draw- 
ing on AEC research and development work and also asking the Gov- 
ernment to assume the liability above that which is normally avail- 
able for conventional generating plants. 


DEVELOP YARDSTICK ATOMIC PLANTS 


The fifth reason why we believe the Gore bill is an essential next 
step in the civilian atomic power program is that it would develop 
yardstick atomic plants. These plants would enable us to determine 
what the true costs of atomic power are. We may not be able to de- 
termine this from some of the private or partially privately financed 
plants which are now being constructed such as the Duquesne Light 
Co. reactor at Shippingport, Pa. 

The competitive yardstick of our great Federal power projects have 
always been a means of measuring the cost of private development. 
It has resulted in decreased cost and increased efficiency in the whole 
electric industry. One only has to remember the competitive effect 
of the TVA plant at Paducah, Ky., as compared with the private 
powerplant which was also being constructed to serve the AEC at 
Joppa, Ill. The two em were constantly being compared as to 
cost per kilowatt and the time it took to complete them. We believe 
that such competition is a healthy thing and this is one of the greatest 
benefits which will be derived from the Gore bill. 

Also, if these plants are completely federally financed there will be 
no question but that the technol developed from them will be 
available to all those who can male use of it. I believe there is a 
serious question as to whether or not this will also exist in the pri- 
vately or partially privately financed reactors. In fact, in the winter 
1956 issue of the Duke University Law Review on atomic power devel- 
opment, Mr. Delbert M. Leppke who is assistant technical director of 
the nuclear study group of the Foster Wheeler Corp., in an article 
entitled, “The Facts of Atomic Power Development: Some Aspects 
of Nuclear Power Economics,” states: 


Therefore, perusal of the estimated capital costs of these first plants may be 
misleading unless one has some estimate of the development costs included and 
a measure of the amount by which they may be decreased as subsequent plants 
are built. These data are difficult to obtain, however, since their determination 
is governed by internal company policy and since changes in reactor technology 
are occurring so rapidly that no concise approach to the proration of develop- 
mental costs can be formulated at present. 
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I do not believe that internal company policy should impose a secrecy 
curtain beyond which those who can benefit from the use of atomic 
power information can’t obtain it. This might have some justification 
in a situation where a company would finance atomic-energy research 
and development without any Government assistance whatsoever, but 
such a situation is very hard to imagine because almost every company 
will have to draw to some extent on the $15 billion which the Govern- 
ment has already spent on the development of atomic energy. We be- 
lieve that this technology can be developed more expeditiously if the 
research and development work that ake lace becomes part of the 
public domain and is made available as widely as possible to those who 
make a contribution to the advancement of this new technology. It 
would enable those who are able to make a contribution to the advance- 
ment of the art to do so, it would not restrict this development to a few 
large companies who may have been able to contribute some money to 
the development of reactors. 

We believe some of these Federal yardstick atomic plants can be 
built in areas where the Federal Government is now using a large 
amount of the available power supply for defense purposes. Of course, 
the Federal Government has first call on this power for such purposes 
and the more of it the Government uses, the more it is taking away 
from the power supply needed to meet the constantly increasing 
civilian needs. 

For instance, in the Tennessee Valley the AEC and other defense 
requirements are now consuming about 50 percent of TVA’s power 
generation. According to TVA, there is very little prospect of any 
Jetup in this situation in the next few years. Also, in the Northwest 
AEC is using huge amounts of Federal power. We believe that in 
these areas as well as in the very-high-cost areas such as New England, 
the north-central part of the country, and some parts of the South- 
east, demonstration reactors such as envisioned by the Gore bill could 
be utilized right now. 

I know the Congress or AEC would have no difficulty in finding 
locations for as many reactors as Congress authorizes and directs the 
AEC to build. 

The use of power in the United States is so important as related to 
our total energy supply since the use is doubling every 714 to 10 years 
and has been for several decades. There is no major American indus- 
try growing as fast as the power industry. These reactors could be 
located in any part of the country and the power could be used almost 
immediately. 

But we are not sure that this bill should be limited to six different 
reactor types because many other types might be developed or iden- 
tified in the future and it might be necessary also for the Federal Gov- 
ernment to undertake the development of these reactors because of the 
unwillingness or slowness with which private industry approaches the 
problems. 

Senator Gore. I have some doubt, too, that six would be sufficient, 
but I think it is a good start. 

Mr. Extis. Yes; we do, too. We would be happy to see one, but we 
think there ought to be several more than that. 

There is no question but that yardstick plants will result in reduced 
power costs. 
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Senator Gore. I should have added that in studying this whole 
question that it appeared to me that there were at least six processes 
or designs—distinctive processes and designs—which offered great 
promise for development ; at least six major geographical areas in the 
country with some distinctiveness of problems within themselves. 
So I suggested in the bill six. Maybe it should be eight. Maybe it 
should be five. Maybe a better argument could be made for 5 or 6 
or 7 or 8, but whatever the number may turn out to be as a result of 
study, the most important thing is to get this program started and 
get it started quickly. 

Mr. Exxis. I understand and I understand it to be common through- 
out industry, Senator Gore, that companies usually know of improve- 
ments which could be made in their products but which they do not 
put into effect immediately because of their investment in the product 
which is in demand as of today. I understand, for instance, that 
General Motors is working on plans for automobiles for several years 
ahead but they don’t stop this year’s production and wait until they are 
ready with these other plans before going ahead. 

There is no eee but that yardstick plants will result in reduced 
power costs. Let us take a quick look at what has happened to the 
Tennessee Valley and also in the Northwest to see the effect of such 
yardstick competition. Attached at the end of my statement you will 
find chart A, which shows the average price of power purchased by 
REA borrowers, fiscal year 1952. You will note how the price increases 
the further one goes from the Tennessee Valley area and also from the 
Bonneville area. 

This shows the power rates paid, average price of wholesale power 
purchased by REA borrowers, fiscal year 1952. 

You will note the lowest price paid in the eastern part of the 
United States is in the Tennessee Valley itself where our systems are 
paying an average of 4.9 mills per kilowatt-hour for power. Note 
what happens immediately around there. 

In the South within a radius of 200 miles or so the average wholesale 
power cost is 614 mills. To the north in that same circle it runs about 
9 mills. In the next 200 miles out, it jumps in the south to 6.6 mills, 
then in the next concentric circle to 6.9 mills. No north, it jumps from 
9.3 mills to 12.2 mills, and then as one gets further from TVA it 
jumps from 12.2 to 13.8 and 13.8 to 15 mills. If you move on out West 
in the Bonneville area we are paying 314 mills. Start moving further 
away from that area and you have 5.8 mills, 6 mills, 8.4 mills. This 
is not absolute because there are other areas of the country where 
there is Federal power coming on and these rates are changing. 

But the effect always is to reduce the rates not only in the area of 
the Federal power but for some distance around those areas. 

Furthermore, such competition does not adversely affect the financial 
structure of the private power companies. They just lower their 
rates, sell more power aay increase thsiy profits. To illustrate this, 


I have attached chart B at the end of my statement which shows the 
trend in power company common stock earnings for the power com- 
panies which are contiguous to the TVA area. You will note that the 
earnings of these companies increased at a faster rate than the power 
companies in the rest of the country. Again because they lowered 
their rates, the use shot up and with greater use came greater profits. 
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Senator Gorr. Do you mean to imply that TVA encouraged its 
neighbors to engage in volume merchandising of power ? 

Mr. Extts. Yes, sir. It brought to bear among other things the 
economies of large-scale. production which shot those profits up be- 
cause of greater use. 

Therefore, we believe private industry will actually benefit from 
the construction of Federal yardstick plants. They might also bene- 
fit because the yardsticks would give them too, a better idea of what 
the cost of atomic power, in the different ttype plants, would be. It 
would provide the element of competition necessary to hold down 
nuclear power co-ops which would result in lower rates to the ulti- 
mate consumer. We must get on with this Federal yardstick atomic 
power program as quickly as possible. We must show the rest of the 
world that we can develop these plants efficiently and quickly and by 
this example prove to the rest of the world that once again the United 
States is out in front in the development of a new technology. 


GORE BILL IS ANTIMONOPOLY 


The sixth reason we believe the Gore bill is essential is that it would 
broaden the base of participation in the atomic-energy program and 
discourage monopoly. We believe that too much of what little atomic- 
energy program we have to date is being carried on by large private 
industry. This may be necessary to a certain extent because large 
private industry has the manpower and financial resources to partici- 
pate in this program. But at the same time we think it will be a 
national tragedy if small industry which is interested in getting into 
this program and is competent in this field, is denied the opportunity 
todo so. This will do nothing but strengthen monopoly in the devel- 
opment of what may be one of our most important sources of power a 
few years from now, unless some such program is started. 

I think Mr. John Menke, president of Nuclear Development Corpo- 
ration of America, White Plains, N. Y., in his testimony before this 
committee on March 5, which appears on page 469 of the printed 
hearings, sums up the problem: 

A difficult dilemma is often posed for the Atomic Energy Commission and its 
contracting officers by the vigorous competition between large and modest-sized 
companies. The dilemma is more difficult because of the very large size, single- 
unit costs for reactors and their development. 

On the one hand, the large corporations can make substantial dollar contribu- 
tions from their diverse businesses, can accept large dollar risks and take losses, 
can provide large facilities and have large staffs. These big companies do make 
important contributions, although sometimes (with the larger staffs needing 
longer times for education) they may tend to move rather slowly. 

On the other hand, companies that are modest sized at present may have 
large accumulated specialized experience and background with an integrated 
competence. They may have a distinct originality, and they are usually char- 
acterized by a capability for speed which has much importance when the lead 
time of the United States is kept in mind. It must not be forgotten that these 
modest-sized companies, along with the big companies, also make important 
eontributions to the progress and strength of the United States. 

We believe that a reactor development program which is financed by 
the Federal Government should give these smaller companies more of 
an opportunity to get into this field, especially if AEC is to avoid 
monopoly and to broaden the base of participation. Likewise, we 
feel that this would afford a better opportunity for more of our rural 
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electric systems to participate. If they want to participate, they 
should not be under the pressure they now are having to assume con- 
siderable risks when they do not have any risk capital. We believe 
the Gore bill would hasten the day when the elements of atomic power 
are brought to the farm families of America. 


INCREASED APPROPRIATIONS NECESSARY 


The final reason why we support the Gore bill is that we believe 
that it would give an incentive to the administration to increase the 
appropriations for the civilian power reactor program. We believe 
the present budget is entirely inadequate for that purpose. It is in- 
comprehensible to me that, with other countries moving out in front 
in atomic energy development, the total Bureau of the Budget request 
for appropriations for the AEC for fiscal year 1957 of $1,672 million 
only $38,156,000 will be applied to our country’s stalled civilian power 
reactor program. We believe that vastly increased emphasis should 
be given to the development of civilian atomic power now. This pro- 
gram will go ahead on a more rapid basis only when the AEC is 
actually authorized and directed to construct reactors to further the 
technology and only when AEC is directed to comply with the intent 
of the Atomic Energy Act of 1954 and establish a real civilian atomic 
power division. We cannot expect small staffs which are occupied 
primarily with pressing military needs to devote the necessary time 
and effort to a real civilian atomic power program. 

It seems a shame that the country which has developed supremacy 
in atomic weapons is losing the fight to develop civilian atomic power 
not only for ourselves but for the whole world. Civilian atomic power 
means to the underdeveloped countries new hope for a more abundant 
life. If we cannot help them to make atomic power available to them- 
selves, we may find ourselves in a worsened international situation 
in spite of our large stockpile of atomic weapons. 

We agree with Commissioner Murray that the Federal Government 
should construct atomic powerplants here and abroad that would be 
capable of generating a total of 2 billion kilowatts of power by 1960 
and a total of 10 million kilowatts between 1960 and 1965. In order 
to finance such a 7 ram, Commissioner Murray suggests that the 
Government spend $1 billion per year for the first 5 years in addition 
to the regular AEC budget. This is by comparison with the present 
budget of some $38 million for the civilian power reactor program. 
We believe with the authorization of the Gore bill and the foresight 
of the Congress this present inadequate budget for the development of 
civilian atomic power should and would be greatly increased and that 
it would very probably save our taxpayers much money in the long 
run, 


CONCLUSION 


Once more may I repeat that we are greatly disturbed by the vacuum 
which exists in the development of civilian atomic power in the United 
States. We must do everything we can to fill this vacuum and get this 
program off of dead center. e cannot wait a period of several years 
to see whether the private power companies get all their conditions 
and contingencies satisfied and then proceed toward the development of 
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an adequate civilian power program. We must embark on such a pro- 
gram now and on a much larger scale than ever before. We believe the 
way this can be done is through the authorization contained in the 
Gore bill. We must rise to the challenge—create an atomic abundance 
at home and meet the international competitive atomic power threat 
wherever it raises its ugly head. 

If our Atomic “Energyless” Commission will not move, we the 
people and the Congress must move it. AEC has been sitting on its 
immovable bottom insofar as civilian atomic energy is concerned, for 
more than a decade now basking in the halo of its weapons program. 
I personally believe it should be abolished and a new and expanded 
Atomic Energy Commission created—or at least that all duties and 
responsibilities in the civilian atomic energy field be transferred to a 
new dynamic agency. 

Chairman Anperson. Thank you very much. 

I just checked Commissioner Murray’s testimony. It was 2 million 
kilowatts. We will leave it that way unless you desire to have it 
changed. 

The next witness is Mr. Sporn. 

Mr. Exuis. Mr. Chairman, may I comment just briefly on one other 
thing. There has been a lot said here about preference and how that 
would be in the way. I just learned that. 

Chairman Anperson. Not much has been said. Some has been said 
about it. 

Mr. Exuis. We think that is not in the way anywhere. We think it 
is truly a long-established American practice and policy and it ought 
to be retained in whatever legislation is enacted with regard to plans 
to be developed by the Government. 

(The charts referred to by Mr. Ellis, follow on p. 281-282 :) 

Chairman ANnpverson. Mr. Sporn, we are very happy to have you 
with us today. I made a comment earlier with reference to the Ports- 
mouth plant or the OVEC plant which I thought I had just seen 
some announcement that it had beeen completed and a saving on the 
original was two or three hundred million dollars. 

Am I not referring to an enterprise with which you have been 
identified ? 


STATEMENT OF PHILIP SPORN, PRESIDENT, AMERICAN GAS & 
ELECTRIC CO., PRESIDENT, NUCLEAR POWER GROUP, INC. 


Mr. Sporn. There have been a lot of savings but not that much. 
The project was originally estimated at $440 million maximum and 
came out at actually $380 million. The project is in commercial oper- 
ation. 

Chairman ANperson. I am sorry. I know now that I am in error. 
I was talking about the Peter Kewit contract for the entire plant. 

Mr. Sporn. Yes, sir. 

Chairman Anperson. And I tried to tie to that the operations that 
you people did to supply current for it. In the 2 operations I think 
the saving has been nearly $400 million. 

Mr. Sporn. It could very well be, sir. 
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Chairman AnpERson. We appreciate your coming here and making 
a contribution at this time as you have very frequently before this 
committee. 

Mr. Srorn. Thank you, Senator. 

My name is Philip Sporn. Although I testified before this com- 
mittee slightly over a week ago on the subject of indemnity and insur- 
ance, I want to place on the record the fact that I am appearing today, 
as on the last occasion, in my capacity as president of American Gas & 
Electric Co. and president of Nuclear Power Group, Inc. 

I also want to record, at the outset, my appreciation for the invita- 
tion to testify on the measures now under consideration, the Gore bill, 
S. 2725, and the companion measure, H. R. 10805. 

The Gore bill starts with the premise that our national prestige 
and welfare require an all-out program to develop large-scale atomic 
power at the earliest possible date. The bill proceeds from this 
premise to the assumption that progress will be more rapid if, instead 
of relying on the development of the necessary demonstration projects 
by private industry and other non-Federal interests, the Government 
embarks on an ambitious construction program of its own. There is 
perhaps also inherent in the Gore bill the belief that the costs and 
risks of an accelerated reactor program are too great for private in- 
dustry to undertake enthusiastically and vigorously. 

Underlying the Gore bill, I take it, is the assumption that if specific 
construction goals are established and sufficient money provided by the 
Government for projects, the technical problems will somehow be 
solved and be solved more rapidly than by purely private projects, 
or by work in Government laboratories carried out only to the proto- 
type stage, as distinguished from the later stage of major large demon- 
stration plants. 

Rather than to go into a general discussion of this problem and the 
expression of categorical judgments, I would like to discuss the issue 
from the standpoint of Ave reactor types. I choose this approach 
because I have had enough experience with these particular reactor 
concepts to form a technical fate of my own shan them. As to 
two of these types, my knowledge, although general, is, I believe, 
accurate. As to the other three, I have been rather intimately con- 
nected with developments during the past several years. 

The first two are the natural uranium, graphite, gas-cooled reactor 
and the pressurized water reactor. The others are the boiling-water 
reactor, aqueous homogeneous reactor, and the liquid metal fuel 
reactor. 

Taken together, these five reactors cover a significant part of the 
total spectrum of development problems. Perhaps general inferences 
can, therefore, be drawn from these specific cases. However, I leave 
that possibility to one side and will concentrate my discussion on these 
particular reactors. 

The natural uranium, graphite, gas-cooled reactor is exemplified by 
the famous Calder Hall plant now nearing completion in Great 
Britain. It is planned as one of a series of the same type for British 
construction. Parenthetically, I should perhaps point out that, during 
the last 5 years, I have made 3 trips to Great Britain to see what they 
are eoing in the power field—both conventional and atomic. I have 
talked with the responsible British authorities on many occasions, 
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both in England and on their visits to this country, and I have kept 
up with the authoritative literature. I believe, therefore, that I am 
fully informed on what the British are doing and the reasons for what 
they are doing. 

Calder Hall has probably fewer technical problems than any reactor 
that is being proposed today for the commercial-scale generation of 
electric power. But it has many disadvantages. It has the disadvan- 
tage of size. It takes up much more cubage—and therefore involves 
higher costs—than the reactors that operate on enriched fuels. It has 
the further disadvantage that, in the transfer of heat, it utilizes a 
gas-to-gas transfer surface which is extremely inefficient from an engi- 
neering material—and therefore a capital cost—standpoint. We 
found this out in our study of analogous circuits in connection with the 
gas turbine. 

For Great Britain, however, the choice of this particular reactor for 
its first series seems natural and wise because of the critical situation 
that is confronting the British on fuel. The British are finding it 
difficult to obtain the necessary coal and oil to take care of their grow- 
ing energy requirements. Rather than run the risk of subjecting the 
entire British economy to a critical energy shortage, they have started 
their reactor program on the most conservative of bases. Foremost 
in the British thinking has been the necessity of building reactors that 
can start to work successfully almost from the first day they go into 
operation. In this way, the Calder Hall plant and the others pat- 
terned after it can, from the outset, carry a share of the burden of the 
British energy needs through uranium and thus ease the burden on 
coal and oil. 

Chairman Anperson. I believe the British said publicly the reason 
a their choice was the factor of safety. Do you have reason to doubt 
that ? 

Mr. Sporn. I believe that is one of the reasons. There are several 
other reasons. One of the reasons, too, is that they do not have any 
gaseous diffusion plants they can use to produce enriched fuel so they 
can’t spare the material. 

I think safety, Senator, is one of the reasons from the standpoint 
that they have to get going and start producing power. A shutdown 
of 6 months, which is not at all unusual even in conventional power- 
plants where they are out in the forefront, is something that the 
British cannot tolerate. The British have a critical fuel situation. 

I have discussed that at great length with the foremost people in 
Great Britain. 

As the Senator perhaps knows, within recent years they have entered 
into a contract for the shipment into England of 10 million tons of oil 
per year over a 10-year period. Five million tons from Shell and 
5 million tons from Esso Standard, and the reason for that is because 
the British mines are not producing enough coal to take care of the 
British requirements. We all know that there was a time not so very 
long ago when Britain was the principal supplier of Western Europe 
with its fuel requirements through the export of coal. But that situa- 
tion has changed and changed in Great Britain. Britain is an in- 
dustrialized country and has to have additional energy, and they see, 
in putting the atom to work immediately, a way out of the very critical 
fuel situation. 
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Incidentally, in discussions with some of their people on this ques- 
tion of economics, the observation they made to me was something 
like this: “It is not really a question for us what it is going to cost us. 
It is a question of whether we are going to have it.” 

I believe that, too, is the case. I believe that what the British are 
doing is just right for Great Britain and I think is a very farsighted 
piece of technical and economic judgment and statesmanship to take 
care of the British economy. 

We do not have a fuel crisis in the United States. We do not need 
to confine ourselves to natural uranium because the great physical- 
chemical operations at Oak Ridge and Portsmouth give us ample 
supplies of enriched uranium which the British do not have. Hence, 
it 1s not surprising that there is no proposal in the United States for 
development of this type of reactor. It is clear to me—and I would 
hope it would be clear to the committee—that there is no need for us 
to spend our resources of manpower and materials to build reactors 
of this kind which, in my opinion, will not, in the long term, be effi- 
cient power producers. 

The pressurized water reactor is a more advanced reactor design. 
As the committee knows, this is the reactor successfully used in the 
powerplant that drives the U.S. S. Nautilus. The pressurized water 
reactor is a type that the British propose developing in a second phase 
of their program not yet commenced. But this reactor in large sizes 
has already great momentum of development underway in this coun- 
try. Shippingport, I am reliably informed, will be completed and 
producing power sometime in 1957. Consolidated Edison’s construc- 
tion odode e on its pressurized water reactor, which is to use thorium 
as a principal fuel Seinek calls for the commencement of major con- 


struction at Indian Point next spring, and it is hoped to have the . 


in operation before the end of 1960. Yankee Atomic Electric Co. is 
undertaking a third variation of the pressurized water reactor using 
a different type core. Iam sure that, because of the development work 
on the pressurized water reactor that is already underway, other 
projects of this species are bound to come into being without any ex- 
traordinary efforts on the part of the Government. 

I come now to the boiling water reactor. I have discussed this re- 
actor on two previous appearances before this Committee. Mr. Willis 
Gale, president of Commonwealth Edison Company, and Mr. Frank 
McCune of the General Electric Company, have both testified on a 
number of occasions about various aspects of this reactor in con- 
nection with the Dresden project. Commonwealth Edison is install- 
ing a 180,000 kilowatt boiling water reactor plant at Dresden, with 
the General Electric Company as the prime contracting agency. 
When I testified here on March 6, I pointed out that the boiling water 
reactor was the next logical step after Shippingport in building large- 
scale reactor demonstration projects. It represents the next logical 
step because the state of our current technological knowledge gives us 
confidence (1) that it can be brought into practical operation, and 
(2) that it affords a reasonable expectation of advancing the atomic 
industrial art further along the road toward commercially competitive 
atomic power. Comparing Dresden, for example, with Shipping- 
port, the Dresden plant will make possible higher pressures and higher 
temperatures and other features in the use of materials for heat-trans- 
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fer purposes which can bring about economies in the generation of 
steam to propel a turbine. These savings will show up in the ulti- 
mate cost per kilowatt of capacity and in the ultimate cost per kilowatt 
hour at the switchboard. 

Mr. McCune has already given you an extensive account of the 
status of the Dresden project and has shown you a series of photo- 
graphs of the actual work accomplished. In my testimon fore 
this committee on May 17, I reported that, by the end of this year, 
Commonwealth Edison will have invested $6 million in the project 
and Nuclear Power Group will have paid in an additional sum of 
$3 million to bring the project into being. In addition, Common- 
wealth Edison will have spent in the neighborhood of a half million 
dollars for site and acquisition costs so that there will have been 
spent very close to $10 million by the end of this year. Ten million 
dollars, in my judgment, is a great deal of money and cannot be any- 
thing else but the most earnest kind of demonstration of the faith of 
the participating companies in the soundness of the project and the 
desire to move it along just as rapidly as possible. Onite obviously 
the money expended, until such time as the reactor goes into operation, 
is not productive and the sooner the project can be brought into oper- 
ation, the sooner the capital can be brought into productive use. 

The 22,000-kilowatt boiling-water reactor proposed to be built 
by the Rural Cooperative Power Association of Elk River, Minn., 
will use another variation of the boiling-water reactor concept. Com- 
pared with the 1,000 pounds pressure and 545° F. temperature of the 
initial steam conditions of the Dresden reactor, Elk River proposes to 
drop pressure to 600 pounds but, with a separately fired superheater, 
to raise the temperature to 825° F. 

The momentum that is being rapidly picked up in connection with 
these design concepts is such that additional reactors of this type are 
bound to come along, each of which should be another step forward 
along the road to commercial atomic power. Here, too, I believe that 
it is quite clear that the momentum of the development is such that no 
further acceleration is necessary at this stage in the form of Govern- 
ment built reactors. 

Now I come to what are certainly the two most advanced types of 
reactors that I have been associated with and which, in my judgment, 
are the most exciting from the standpoint of their promise in leading 
to commercially competitive atomic power. I am referring to the 
aqueous homogeneous reactor and the liquid metal fuel reactor. 

The reactors that I have described up to now are all of the so-called 
heterogeneous variety. All of them utilize fuel elements set in a 
lattice or frame of the moderator. The fuel elements are one of the 
most technically difficult part of the job in these reactors. These 
elements generally are made of uranium but they could be made of 
uranium alloys or uranium compounds. They frequently have to be 
designed and built with very fine dimensions and tolerances. When 
subjected to radiation they change form and the problem arises of 
keeping them in the reactor once deformation has taken place. And, 
of course, fuel elements have to be replaced as the number of fission- 
able atoms are used up and as poisonous byproducts form and slow 
down the reactor. Reprocessing of fuel is an expensive operation. 

All of these problems become less serious in a Sradcapenvel reactor 


where the fuel is in a solution. The aqueous homogeneous reactor is 
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one that nuclear power group has been studying for a long time. 
When, on March 31, 1955, Commonwealth Edison, on behalf of itself 
and of nuclear power group, made an application to the Atomic 
Energy Commission for a license to proceed with the building of the 
heterogeneous boiling-water project at Dresden, it did so only after 
carrying out an extensive study of both the aqueous homogeneous 
reactor and the boiling water reactor. 

Senator Jackson. T woul like to ask this general question. I hope 
you will forgive me for interrupting, Mr. Sporn, but I have to go to 
another meeting. 

Are you satisfied in general with the present program? 

Mr. Sporn. I have not finished my statement, Senator, and I pre- 
pared this or did the last work on it Tuesday night and then left town 
and was in Ohio and Indiana during the following 2 days and I got 
back very late last night. I missed the testimony that was given here 
during those 2 days and actually I had a chance to look at it only 
this morning. Some of the things in that testimony bother me. There 
were points raised that I perhaps had not considered enough, par- 
ticularly some of the points made by Dr. Smyth and by Dr. Zinn. 

Senator Jackson. Especially on the natural uranium approach. I 
have great respect for you. You are one of the few witnesses from 
the private utility industry that comes in technically qualified. 

Mr. Sporn. Thank you. 

Senator Jackson. You are a great engineer and have a lot of ability 
not only as an engineer but as an executive. I wondered because of 
of the testimony of Dr. Smyth and Dr. Zinn, who are very competent 
people, I know you will agree 

Mr. Sporn. Yes, I have very high regard for both. 

Senator Jackson. They suggested this natural uranium course 
which was a suggestion made after the preparation of your statement. 

Mr. Sporn. Yes. I was not aware of any part of it when I wrote 
this statement that I have been reading right now, Senator. I would 
say this. My own judgment is that natural uranium from the stand- 
point of our problem in the United States is not particularly an at- 
tractive proposition. I don’t see anything to get excited about in 
pursuing a program of reactor development using natural uranium 
elements. I think, however, from the standpoint of our international 
situation and the international problems and politics, if you will, the 
commitment that we have made to the free world in particular, there 
may be reason for taking a better look at natural uranium than I was 
inclined to believe when I wrote the testimony that I have just read, 
Senator. 

Senator Jackson. When you prepared your statement you did not 
have the benefit of the views that were to be later suggested by Dr. 
Zinn and Dr. Smyth, and I think Mr. McCune from Generel Elec- 
tric said that they are still interested in that approach. 

Mr. Sporn. I certainly would like to give that matter some addi- 
tional thought. I have some ideas on that. 

Senator Jackson. I think it might be well, Mr. Chairman, if Mr. 
Sporn could file a supplemental statement later in connection with 
this hearing. 

Chairman Anperson. We would be very happy to have it. It struck 
many of us that because of our international commitments and because 
of the fact that we had announced we were going to send so many 
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kilograms of uranium and have it available for all the earth, Senator 


Pastore pointed out it is not much value unless there is a reactor to 
put it to. 


(The material referred to follows :) 


AMERICAN GAs & ELEctTrRIC Co., 


New York, N. Y., June 4, 1956. 
Hon. CLINTON P. ANDERSON, 


Chairman, Joint Committee on Atomic Energy, 
United States Senate, Washington, D. C. 


DEAR SENATOR ANDERSON : In the course of my testimony of May 25 you invited 
me to file a supplementary statement, if I so desired, relating to certain questions 
raised by you, Senator Gore, and Senator Jackson. 

I would like to accept your invitation to the extent of making further comments 
on three points : 

1. The first point relates to the question whether, in my judgment, it would be 
desirable for us to build a reactor using the natural uranium, graphite-moderated 
approach followed by the British. As I indicated in my testimony, it is my belief 
that the present program of reactor development in the United States is, on the 
whole, sound from the standpoint of our domestic requirements, and at the same 
time well designed to assure us the leadership necessary to assist friendly coun- 
tries abroad. I feel that this will particularly be the case when we get into 
operation some of the smaller reactors that are part of the program in the 10, 
20, and 40 mw class. 

With our existing program for large plants, the second demonstration program 
for powerplants useful in power systems that at present cannot use the larger 
size units, and the AEC pilot plant program for more advanced plants, we have 
an overall program that covers a wide concept of possible reactor developments, 
as well as a wide concept of power system needs insofar as size of units is con- 
cerned. In short, if we have reasonable success with the private and other non- 
Federal projects already proposed and the projected AEC pilot plants, we are 
likely to have available, as rapidly or more rapidly than anyone else in the world, 
a selection of power reactor concepts that can fulfill any requirement here or 
abroad, provided it is a requirement that a nuclear plant can reasonably fulfill. 

It is possible, however, because of the attractiveness of natural uranium to 
foreign countries, where uranium enriching installations are not available, that 
reactors utilizing natural uranium would have special attraction for them, in 
spite of their economic handicaps. Perhaps, therefore, such a reactor combining 
both natural uranium and graphite ought to be more fully explored by us. If 
such investigation yields promising results, then arrangements for having it built 
oucht to be made. However, this question cannot he answered categorically 
without a considerable amount of additional exploratory work, both technical 
and analytical, and a careful evaluation on the basis of such work. 

2. The second point relates to the question raised as to the general adequacy 
of the present program, not only from the standpoint of whether we ought to 
explore a graphite-moderated, gas-cooled reactor, but also from the standpoint 
of whether we are adequately covering the entire waterfront of promising re- 
actor coneepts. On the whole, it appears to me that the program we have is well 
designed to achieve the objective of maintenance of world leadership, but I also 
agree that no one can say with certainty that every reactor that deserves care- 
ful consideration has already been given such consideration or is being pushed 
as fast as it deserves to be. Nor can anyone say with certainty that a particular 
reactor concept, once passed over as unpromising, should not be looked at again 
in the light of present developments with a view to making sure that everything 
worth exploring is being properly explored. 

But the question of the general adequacy of our reactor program in scale, 
scope, and timing cannot be disposed of soundly just by discussion among lay- 
men. In the end, of course, members of the Congress, AEC Commissioners, in- 
dustrial managers and others, who are essentially laymen, should decide these 
issues. But, in order for their decisions to be made wisely, they must be made 
upon the basis of the best informed and most expert technical evaluation possible 
of the progress that is being and can be made. 

3. This brings me back to the suggestion I made in colloquies with you, Senator 
Gore and Senator Jackson in the course of my testimony: That is the suggestion 
for the setting up of a high-level technical evaluation group to provide the Com- 
mission and the Congress with a comprehensive technical basis for their diffi- 
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cult decisions. My thought is that the group should report to the Commission 
periodically on its investigations and findings with regard to reactors and re- 
actor development. I have in mind that such a group could be assigned the 
task of investigating and reporting on such matters as: the status of the current 
program; the results achieved to date; the difficulties and failures encountered ; 
the positive experiences with better behavior or performance than originally 
anticipated ; the significance of all these in terms of the current program and on 
the further projection of the program; to the extent possible, analysis of the 
results in the principal foreign centers of reactor technology development; and, 
finally, recommendations for action involving further expansion of the existing 
program, acceleration or retardation of certain parts of it, and initiation of new 
projects. 

In my view, the overriding emphasis in selecting members for such an evalua- 
tion group should be technical competence. The group would need a substantial 
number of members from the power industry; and the topflight engineers that 
I would seek can be found both among the public and the private power systems. 
But I think we have got to avoid treating this as a public versus private power 
question, The evaluation group would have to be composed of men with a back- 
ground of sufficient general experience to treat the relevant questions in the 
technical terms that will provide the illumination of the Commission and the 
Congress need in forming their own judgments. Also, as indicated in my testi- 
mony, the technical evaluation group would have to have topnotch scientists 
among its members. And since our manufacturers have done and are doing such 
important work in the field, we need to look also to them to supply some of the 
important technicians who would constitute the evaluation group. If such a 
sroup, composed of widely gauged technicians, made periodic reports to the Com- 
mission, based upon solid investigation and analyses, the Commission could, in 
my opinion, have a much better basis for programing reactor development than 
it now has and the Commission, the Joint Committee, and the country would 
have a much more substantial assurance that the interests of the country in 
this vital area of action were being properly advanced. 

Yours sincerely, 


PHILIP Sporn. 

Mr. Srorn. That is right. 

Chairman Anperson. It might be that we would find some type of 
reactor where these other countries might find something of greater 
value to their present program. 

Mr. Sporn. I don’t care how simple we make the reactor, it will be 
complicated enough for most of the smaller countries we are going 
to try to help. The less complicated we make it, that means generally 
the less advanced it is, probably the more nearly they will come to 
being able to use it. I would like to give that some additional thought. 

Chairman Anperson. I wish you would. 

Mr. Sprorn. I had discussed this primarily from the standpoint of 
our own situation. That is the viewpoint I expressed here. 

Senator Jackson. | think it would be helpful if he deems it wise 
to submit a supplemental statement which would be included in the 
record. 

Chairman ANperson. We are inviting you to submit additional 
views and send us more if you would like to do it. 

Mr. Srorn. I would be very happy to take advantage of it. Thank 
you. 

Senator Jackson. Thank you for the interruption. I have to go 
back to another meeting. 

Mr. Sporn. Returning to my statement : We had wanted to start with 
a commercial size demonstration project on the homogeneous reactor 
principle; but our conclusions, at that time, were that a great deal 
more laboratory work needed to be done before any large-scale project 
of this type could be undertaken. As the committee knows, a number 
of these small aqueous homogeneous reactors have been built. The 
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first was at Los Alamos in 1944. The first homogeneous reactor to 
produce power, known as HRE-I, was built at Oak Ridge and operated 
from 1953 to 1955. In 1955, it was dismantled to make way for 
HRE-II and this reactor, designed to produce between 5,000 and 10,000 
kilowatts thermal power, is now nearing completion. 

Although we in Commonwealth Edison and NPG decided to go 
ahead with the boiling water project as our first plant when we made 
our application to the AEC in March 1955, we did not drop the idea 
of the more advanced homogeneous reactor, In November 1955, a 
special team of 10 NPG engineers undertook a 1-year study of the 
aqueous homogeneous breeder reactor in cooperation with Babcock & 
Wilcox. B. & W. has eight engineers assigned full time to this job 
and all of the specialists of that company are available when needed. 

Chairman Anperson. That raises the question we had up the other 
day. What does happen to this second choice? Does it he dormant 
as the gas-cooled type did that was supposed to be built in 1944 or 
soon thereafter at Los Alamos, or does somebody go ahead with it 
even though one group takes a different route? Obviously you are 
not going to build them both right away. Should someone test still 
further by the construction of a fair-sized power unit? 

Mr. Sporn. I think if it is an interesting and exciting type that 
is likely to give a better result it certainly should be built, Senator, 
and I would hope it would be built. 

The Oak Ridge National Laboratory development of this reactor 
concept has the reactor fuel solution housed in a thin core vessel 
and this vessel is surrounded by a second heavier vessel. The space 
between the two is occupied by the fertile breeding blanket material 
in a slurry form. A slurry is a finely divided solid suspended in a 
liquid. The problem of core vessel corrosion and slurry stability are 
proving to be very difficult to solve. 

AEC’s Reactor Development Division has asked industry to assist 
in the evaluation of other concepts of this homogeneous reactor type 
and that is precisely what the XPG-B. & W. study team is doing. 
We have adopted as our objectives the following: 

1. Devise a reactor concept that, if possible, circumvents the major prob- 
lems of the Oak Ridge design. 

2. Set the requirements for plant availability on the basis of electric power 
system operating principles, which are rather rigid. 


8. Design the plant components and component containment to simplify 
maintenance. 

4. Visualize maintenance practices and their effects on plant availability 
and estimate their costs, including the required tools for handling inher- 
ently radioactive plant components. 

5. Estimate kilowatt-hour costs on a realistic basis. 


At this stage of our study, we have developed a reactor of unique 
design in which the core tank and the slurry have been eliminated. A 
reference design has been developed. Detailed engineering of the 
reference design components is in progress. Power arrangements are 
being prepared to minimize the disadvantages in maintaining a reactor 
system in which the fuel is in solution. 

It is possible that, out of the work that is being done at Oak Ridge 
on HRE-11 or out of the work that the NPG-B. & W. group is doing, 
sufficiently encouraging results will be obtained to warrant a large- 
scale demonstration project. The committee, too, is aware of the 
development work on the homogeneous reactor which Pennsylvania 
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Power & Light Co. has underway in collaboration with Westinghouse 
Electric Corp. 

So far as NPG is concerned, it is not possible for me to say at this 
stage what we will be able to do on a demonstration project involving 
the homogeneous concept. I do believe that, just as soon as laboratory 
work indicates that such a project makes any kind of sense, the entire 
group will seriously consider it with a good een a pe that, somewhere 
reece: Nope group, or among the group with new members brought 
in, such a project will be brought into being. Under these conditions, 
again I doubt that anything more need be done at this time to stimulate 
demonstration developmental projects of this type. What we need is 
to proceed in the laboratory with the experimental work and proto- 
type work and to hope that the difficult problems that still remain 
to be solved can be surmounted. 

Chairman Anperson. Could you give us some idea of the amount 
of money the study group is spending on this sort of work? 

Mr. Sporn. I think we are spending about $200,000 a year at this 
time. B.& W. is spending almost as much 7: 

Chairman Anoverson. Is this laboratory work ¢ 

Mr. Sporn. We have quite a staff, yes, sir. It is mostly analytical 
and visitation at laboratories. 

Senator Gore. When you say mostly analytical and visitation, do I 
understand that to mean that it is essentially an evaluation of what 
laboratories have accomplished ? 

Mr. Sporn. Both an evaluation and also analytical studies. Both 
nuclear studies and engineering studies to see how these ideas can be 
put together on paper. This is what you start with. You have an 
idea. You begin to sketch it out. You then begin to visualize what 
kind of form it might take. Then you try to see what kind of 
problems it would present and whether the thing would work at all; 
whether from a standpoint of reactor physics it has even a remote 
chance of operating, and what problems that would present. 

You work away at that until you think you have gotten to a point 
where it either looks good enough to carry the next step or it does 
not look good enough and then you either start all over again on 
some new agle or you drop it entirely if it looks too discouraging. 
The stage that follows that generally is the prototype. 

Chairman Anperson. I assumed when you said analytical that it 
meant reading reports and digesting those reports and doing educa- 
tional work. 

Mr. Sporn. I would think among the B. & W. staff they would go 
beyond that. . 

Chairman Anperson. How about your staff ? 

Mr. Sporn. It is being done jointly with B. & W. I don’t think we 
have people capable of doing that. 

Chairman Anperson. The folks that are working for your group 
are largely confining their work to reading reports and making an 
analysis of them ? 

Mr. Sporn. Yes. But also carrying on very intimate contacts and 
discussions with the other group, and cross exchange of ideas. 

I come now to the fifth reactor, the liquid metal fuel concept. In 
this reactor the fissionable fuel material is carried in solution in liquid 
metal. Bismuth has been found to be the metal best suited for that 
purpose. Not only can it carry the fissioning fuel material, but it can 
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act in part as a moderator. For the full moderator effect required, 
additional graphite becomes necessary. Again, as in the case of the 
aqueous homogeneous reactor, thorium is proposed as the blanket to 
surround the core to end up with the fissionable isotope of uranium 
U-233. 

The Brookhaven National Laboratory began work on such a liquid 
metal fuel reactor as early as 1947. I have been in intimate contact 
with the work that have been carried out on this reactor since 1953, 
when I became a member of the visiting reactor committee at Brook- 
haven. This concept of the homogeneous reactor plan appears to me 
to be perhaps the most daring and the most promising. But it is one— 
and this appears to me quite natural—that is least advanced, and, 
among the five I have mentioned, it is the least ready for exploration 
in a large-scale demonstration reactor. 

Chairman Anperson. Would it be fair to say that all the work that 
is being done on this is being done at Brookhaven at the present time? 

Mr. Sporn. Except for one piece of work that was done a year ago, 
Senator, by a team composed of some 16 or 17 industries in which our 
own company was represented, I think that is correct. That group 
carried out a feasibility study under the general direction of Babcock 
& Wilcox. 

Chairman Anprerson. They have some sort of contract now ? 

Mr. Sporn. That work preceded that. That feasibility evaluation 
was carried out and an elaborate study carried out by Babcock pre- 
ceded this present contract the Commission announced it is going to 
negotiate with Babcock. 

In 1954, our Brookhaven Visiting Committee recommended that a 
task force of scientists and engineers should make an economic and 


technical appraisal of this reactor and formulate a we course of 


action. The task force which was then set up included a number of 
people from my own company, American Gas & Electric Service Corp. 
The task force appraisal was completed in June of last year and, on the 
whole, was an enthusiastic one. The task foree recommended the 
‘arrying on of additional research and development and the construc- 
tion of a small experimental reactor. 

As the committee knows, this recommendation has recently been 
acted upon. From a series of proposals for the design and construc- 
tion of such a reactor, the Commission selected the proposal of Bab- 
cock & Wilcox, contingent upon an acceptable contract. I believe 
this is a significant step forward. On the other hand, it is my judg- 
ment that this reactor, which will have only 5 megawatts tnermal 
rating and which will involve a cost of $10 million or more, is about 
as ambitious a step as can now be justified in the light of a great many 
more problems still remaining to be solved that can best be solved in the 
laboratory. 

ChairmanAnperson. This is the one that Florida Power & Light 
mentioned here the other day. 6 

Mr. Sporn. I believe they have that idea. 

Chairman Anperson. If it is as nebulous as this they have quite a 
bit of work before they get to it. 

Mr. Sporn. In my judgment, Senator, this work that is proposed to 
be done at Brookhaven and will be done under the general direction 
of the Brookhaven staff—the people who conceived the idea and did 
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so much of the developmental and experimental work—is an absolute 
prelude to any demonstration project. 

Chairman Anverson. Yes. Therefore, the Florida group will not 
get under way with their reactor for several years. It may be an 
indispensable step but you do not take the next step. 

Mr. Sporn. I would not know how to make a suggestion for pro- 
ceeding without that. 

Thus, in my judgment, the LMFR reactor is not ready for a demon- 
stration project. I am aware that one of the proposals under the 
AEC’s second-round reactor-demonstration program contemplates de- 
velopment and construction of a reactor of this type to produce be- 
tween 25,000 and 40,000 kilowatts of power, but I also believe the tech- 
nical obstacles are such that some time will have to pass before this 
project. can be realized. 

In all the above, I have attempted to give the committee my opinion 
of the situation as regards the contribution the demonstration reactor 
projects can make toward the development of 5 potentially successful 
reactor types; 3 of these are in a very active stage of large-scale reactor 
development, 1 of them in England and 2 in the United States; the 
2 others offer great advances in the technology of power generation 
by nuclear means but, by the same token, still have a great many prob- 
lems that need first to be solved in the laboratory or in small pilot 
reactors. 

I have not tried to test the assumptions of the Gore bill against all 
reactor types. I have thought it best not to try to cover reactor types 
with which I am not as thoroughly familiar as with the five I have 
discussed. At the same time, I want to make certain general observa- 
tions. 

Chairman Anperson. The high temperatures that are potentially in 
the gas-cooled reactors might change the economics a little, 

Mr. Sporn. Yes, they certainly would. 

Chairman ANnperson. We had the testimony of a professor from 
the University of Wisconsin who indicated that if you changed the 
temperatures you would change the economics. 

Mr. Srorn. You would improve the economics. 

Chairman Anperson. We have not tried that. What I am trying 
to say is that some time we ought to try something of that nature. 

Mr. Sporn. Senator, I agree with you. I am an absolute disciple 
and propounder of the economic generation of atomic power by rais- 
ing the temperatures as fast and high as they can be raised safely and 
economically. The liquid metal fuel reactor is the most exciting from 
that standpoint. It offers the possibility of the highest temperatures 
that we have thought about so far in a practical nuclear power reactor. 

At the same time, I believe there are some very difficult problems 
that we better solve on this smaller scale before we start in trying to 
put together large masses of material and machinery because in the 
long run I don’t think we will save time by doing that. 

Chairman Anperson. Apparently the Russians are going to build 
something of very good size. Would you assume from that that they 
are ahead of us in their metallurgy or technology ¢ j 

Mr. Sporn. Senator, I don’t know all I would like to know about 
what the Russians are doing. I am sure that is true of a lot of other 
people in this country. I think I know quite a few things they are 
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doing. I think I know it authentically. I was in Geneva and I saw 
what they showed us. 

Chairman Anperson. They did not pretend that what they showed 
us at Geneva was all. 

Mr. Sporn. No. And what they showed us was not particularly 
exciting. Maybe they didn’t show us the exciting things. 

Chairman Anperson. You will remember at Geneva that we were 
all playing it by ear and the Russians proceeded to declassify. You 
remember the incident where the Russian scientist was asked the point- 
blank question as to the type of fuel in a reactor and he looked around 
and could not answer. It was a question and answer period. He 
took the next question and started to answer it. So Beltson wrote 
something on a little piece of paper and sent it up to him. Now he 
said “To return to the question of a moment ago,” and he proceeded 
to answer completely all the story about fuel. It had been declassified. 

It is because of that experience that I do not believe we can judge 
the Russian program in reactors on what they revealed at Geneva. 
After they got home they began to talk frankly about it. 

Mr. Srorn. Yes. But I have two things that may be helpful but 
not all the answers in connection with their atomic program. Both of 
those relate to conventional power in which field I have done a con- 
siderable amount of work personally. 

At Geneva, I took occasion to talk to two top Russian technicians 
who were there on their conventional power technology. I talked 
to them for about an hour and a half. I had the help of a friend 
of mine who knew them. They apparently were quite frank. At 
least they were frank until they reached the point where they found 
out what they told us was not as good as what we were doing. Then 
they stopped being so frank. But my judgment, then, Senator, was 
that in the field of conventional power by thermal means, by burning 
coal and generating steam, they were a great deal behind us. Since 
then I have had the benefit of some of the late publications through a 
friend of mine who is the president of one of the large technical pub- 
lishing houses in England, who was in Russia on a mission to arrange 
for the publication of Russian technical information in England, and 
he brought back a number of up-to-date technical papers written by 
the top technicians. These indicated that the Russians had advanced 
somewhat beyond the stage that I had thought they had reached in 
Geneva, but they still, I would think, are both in size of units and the 
kind of boilers, the knowledge of metallurgy which affects these de- 
signs, the efficiency of the units that they describe in great detail— 
and I have these papers in my office—they are a considerable period 
behind us; but I must say that I am surprised they are as far ahead as 
they are. They are nowhere near us in the ability to generate power 
by thermal electric means, using conventional fuels, economically. 
They are nowhere near us. That does not mean that I think we can 
rest content; that they are going to stay behind us. 

I think they are catching up very fast. 

I would think that the same limitations they have in their conven- 
tional technology would bother them in their atomic technology be- 
cause essentially it takes the same kind of organizations—when it 
comes to building vessels and heating surfaces and boilers, et cetera, 
that is. 
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T would think that the Russians are not in advance of us at this 
moment, at least on the basis of information that bears the date of 
February 1956, but they may catch up to us. 

That is no reason for complacency or to put our oars down and stop 
rowing. That is my best judgment. 

Chairman Anperson. Did you feel that the evidence that they had 
material testing reactors that had been in operation as long as ours 
might indicate that they had some knowledge of metallurgy that was 
equivalent to ours? 

Mr. Sporn. They might. They might have the knowledge and they 
might still have the difficulty of utilizing it. There was some evidence 
that they didn’t have the technology of building large-scale pressure 
vessels. 

Chairman Anperson. It is not a question of knowledge as it is that 
they are afraid of them. They have used expansions of other kinds 
rather than pressure vessels. 

Mr. Sporn. I would feel a lot better, Senator, if I had the same 
contact with Russian technology that I am able to have with our tech- 
nology here. I don’t feel I can say I know all that is to be known 
about the Russian technology. I think I have a few hints. I think 
some of these markers or orientation points are reasonably accurate. 
But that is not saying that I have a full map that is completely charted 
and I know where they are going and where they might meet us and 
we would get into trouble . 

I do believe there is every reason for not underestimating the Rus- 
sians and I don’t underestimate them. 

To come back to my statement—First, I want to point out to the 
committee that it is one of the basic characteristics of our economic 
system that, in the advancement of any technology, those concepts 
and designs which show promise for advances in efficiency or economy 
tend to be selected quickly as they become ready for development. 
There is every reason to believe that this process 1s working and will 
continue to work in the atomic power field. 

Second, it seems clear to me that the Nation’s best interests will be 
served by giving every encouragement to private industry and other 
non-Federal interests to use their initiative and their resources to the 
fullest in the development of atomic power. The Atomic Energy Act 
of 1954, for the first time, provided such encouragement and oppor- 
tunity. Legislation like the Gore bill would tend, in my opinion, to 
discourage such non-Federal initiative and progress. 

Finally, I know the committee is well aware of the fact that we 
are undergoing in this country a critical shortage of engineering 
and scientific manpower. Your committee has taken this problem 
very seriously and has recently emphasized the urgency of it in the 
report of Congressman Price’s Subcommittee on Research and 
Development, put out only a month or so ago. Any premature, 
large-scale construction of projects would mean a waste of a great 
deal of money. Even more important, however, under present con- 
ditions, it would mean a wasteful drain on engineering and other 
technical personnel which I know we cannot afford. Devoting the 
resources of the United States to a premature developmental pro- 
gram sets up a competition for technical personnel which the rest 
of the economy, not only in power but elsewhere, will find it very 
hard to meet. It seems to me, also, that such competition for tech- 
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nical personnel cannot help but slow down the great momentum 
being built up in reactor development by private industry and 
other non-Federal interests which the Atomic Energy Act of 1954 
did so much to get started. 

Considering the vastness of the problem, I believe what we have 
done to date, and particularly what we are on the way of doing, 
represents excellent progress. It should assure the continuance of 
great contributions by the United States to the solution of the 
atomic power problem and, I believe, continued leadership for our 
country in this field. 

Chairman Anperson. I appreciate very much your testimony. I 
hope if you do review this other problem that we might have the 
benefit of your comments. 

Mr. Sporn. I shall be glad to do so, sir. 

Senator Gore. Mr. Sporn, I want to personally thank you for 
the fine contribution you have made to the committee’s examination 
of this problem. Your statement is an astute, learned, well-written 
treatise on the subject. 

I wonder if, as a result of your study, which is obvious from 
your statement, and your examination of the testimony of the last 
2 days leaves us with the feeling that from the standpoint of 
the national interest—I say national interest—the present program 
is adequate? 

Mr. Sporn. You know, Senator, I have not tried to answer that 
completely categorically in my testimony. I believe that on the 
basis of what I considered and what I know that the present 
program carried out and extended and given the proper momen- 
tum which it will pick up will do what we need to have done—give 
us the leadership, give us the reactor development. There is no 
question, it seems to me—and sitting here today and reading 1 or 
2 items of testimony in the short period I had between the time I 
reached Washington and the time I came here this afternoon, 
makes it clear that there is a concern on the part of this commit- 
tee, and perhaps it is a matter that should be of national concern, 
as to whether we are absolutely certain that everything that can 
possibly be done is being done. That is a difficult question to 
answer. 

This point that Senator Anderson made, whether some kind of 
reactor that appeared promising at one time was not laid aside and 
left in a corner, so to speak, indicates the problem. One cannot say 
that is not so, that one is certain that has not happened unless one 
has looked into all the corners. I could not say that at least, and no 
other reasonable man who is concerned with the facts and the truth 
and who is not thoroughly familiar with every phase of the matter 
could say it. So it may be that something needs to be done to provide 
a mechanism to give that assurance to the Commission, to this 
committee, and to the country at large. 

I believe there may be such a mechanism. As perhaps the Senator 
knows, I was chairman of a committee set up by the Atomic Energy 
Commission in 1950, called the ad hoc committee on cooperation be- 
tween the electric power industry—not the private power industry 
and the Commission. It was a very small committee. It included 
Walton Seymour, who was at that time the head of the Power Division 





ACCELERATING CIVILIAN REACTOR PROGRAM 297 


of the Department of Interior and Edward Morehouse, who had a 
solid background in economic analysis and was for many years on 
the staff of the Wisconsin Public Service Commission and had in later 
years as now been a member and officer of General Public Utilities, 
which is a private power company operating in the eastern part of the 
United States. We made a very thorough review in 1950 and 1951 
of the power program at that time and submitted a report to the 
Atomic Energy Commission, to Mr. Dean, who was then chairman 
in March, 1951, recommending what appeared to us to be very neces- 
sary at that time, an Industry Advisory Committee on Atomic Power— 
a permanent Industry Advisory Committee. 

In that recommendation, we suggested a committee of top-level 
technicians, of possibly 12 to 15 people with a solid engineering and 
power background but not exclusively so, and a committee representa- 
tive of the power industry, public and private. 

That committee was never set up and I am not sure.we would make 
that recommendation today. 

This thought that I offer you here, since it is more or less extem- 
poraneous and I have not had a chance to discuss it with my colleagues, 
particularly the nuclear power group, the other directors, is my own. 
It seems to me that the problem today in this reactor field is not 
political unless it is international political. There are international 
political connotations. The problem is technological and techno- 
logical-economic. 

You start.out with the assumption which I think is pretty well the 
established policy of the country—TI think it has been enunciated 
clearly enough—that we want to maintain leadership, which we think 
we have and I believe we have today, in the atomic power field. That 
is to the interest of this country. If you start out with this you 
follow into this kind of thinking; that it is important that we develop 
every reactor type that gives promise and we need to look not only at 
our own picture but also at the international picture. 

I believe that one way of assuring it would be through some kind of 
high level technical evaluation group, reporting to the Commission. 
I would think it would have to be a group of something between 10 
and 15 people in order to be sufficiently representative. I would 
think it would be drawn heavily from the technicians and economists 
of the power industry. But I would also think that it ought to have 
in it a number of scientists. We have some very great ones in this 
field. One of them is sitting in this room here today. It ought to 
have representatives from the important manufacturers who are 
really doing a job and spending a great deal of these resources. 

I believe that such a group set up by the Commission and given a 
directive to keep in intimate contact with the reactor program all 
over the country as it is going on in the laboratories, both national and 
private, with everything else that is going on in reactor development, 
reporting perhaps periodically, perhaps twice a year, but meeting 
more aften than that, if it were properly chosen, would lend a great 
deal of help and assurance to the Commission that nothing is being 
neglected. If it did that, its work would be available to this com- 
mittee and the country. 

_ I think that is one mechanism. I suggest it because it seems to me 
it is a logical development of an idea that we proposed in this 1951 
report to which we gave a great deal of thought. 
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We spent many, many days arguing and examining that concept 
before we put it down on paper and presented it to the Commission. 

That is the one thing, it seems to me, the country wants—assurance 
that we are not neglecting any line of effort that the country needs 
to have pursued. 

Senator Gorn. That is the purpose of the bill we are discussing 
today. 

I ae like to say that as a Senator from Tennessee I sometimes 
find myself torn between a national point of view, one the one hand 
and a regional point of view, or sometimes an ever narrower point of 
view, a State point of view. I suppose every Senator faces that. 

Mr. Sporn. That is true of a lot of other people besides Senators. 

Senator Gore. I want to compliment you for coming here and 
taking what I consider to be a broad responsible point of view. Ihave 
found your testimony extremely interesting. 

It appears to me that you have attempted to divorce yourself insofar 
as one practically can from a personal interest and industry interest. 
You have given us some good testimony. 

I think the suggestion you have made is very good. However, 
the Commission itself is charged with that sole responsibility 
which you suggest that a committee might serve. 

Mr. Sporn. I would prefer to call it, Senator, really a technical 
evaluation group. 

Senator Gore. I think you have a valuable suggestion. I do not 
wish to press you on the question of the adequacy of the present pro- 
gram, but I would hope, Mr. Chairman, that at the time Mr. Sporn 
supplements his remarks to reply to Senator Jackson that he might 
also make whatever addendum to his remarks he may desire with 
respect to my question. 

Mr. Sporn. Thank you, Senator. 

Chairman Anperson. Mr. Sporn, I have been sort of turned around 
in my mind here as to how much I could ask you and walk pretty 
closely to the limits of classified information and yet not go beyond 
what I should ask you properly. 

I think when you say we have leadership, I am going to ask the 
question anyhow. I am dealing with the technology of the Russians 
as to how much they are behind us or ahead of us. I am not going 
to go into the new cyclotron again, because our own scientist, Dr. 
Libby, admitted that they are ahead of us. Hehastoadmitit. There 
is nothing else he can do about it. I am not going to dwell on the 
fact that they will have a nuclear-propelled surface vessel in the 
water maybe this year and certainly next year in their icebreaker and 
we won't have anything for a long time. Leave those things out. 

You were at Geneva. You know that at Geneva there was a full, 
frank description by the Russians of their 5,000-kilowatt station. . 
I assume you are familiar with what they said about it? 

Mr. Sporn. I am familiar with it. 

Chairman ANperson. That station has been running since 1954. 
This is now the year 1956. Will you compare the heat transfer per- 
formance of that station with the best station we have in the United 
States as (a), and then will you deal with the heat transfer per- 
formance of that station that has been running since 1954 with the 
anticipated performance of the Dresden station and say whether or 
not it is superior ? 
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Mr. Sporn. I will be glad to, Senator, but these are very rough 
figures. The Russian 5-megawatt reactor is considerably below the 
expected thermal performance of Dresden thermal performance 
is measured by the amount of heat you put into the heat transfer 
surface of your medium—water in both cases—versus the amount of 
energy you get out in the form of electrical energy at the generator ; 
the ratio of the output to the input being the thermal efficiency. My 
judgment is that the Russian job of the 5-megawatt reactor certainly 
would be at least 25 percent poorer thermally than what we are going 
to get at Dresden. Dresden is considerably poorer than the best we 
are doing in conventional generation. Dresden is a considerable 
advance over Shippingport or over the Russian job, I think. 

Chairman Anperson. In the Russian job—I am not a technician 
in any way so I have to repeat things I have picked up—has local 
boiling. Would you not regard that as rather high-class technical 
work? 

Mr. Sporn. I think it is. 

Chairman Anperson. Have we anything like it? 

Mr. Sporn. Boiling? 

Chairman Anperson. Local boiling. 

Mr. Sporn. I am not sure I know how to answer that, Senator. 

Chairman Anperson. May I ask you to comment, Dr. Zinn, a little 
bit? I have only this feeling, that a Russian station delivering 5,000 
kilowatts have been doing reasonably good work and we have stations 
that can do reasonably good work. But I have the feeling it is dan- 
gerous to believe that everything we have done is superior to what 
they have done and that we have this enormous leadership. 

Mr. Sporn. Senator, may I say that I am sure you and I agree that 
neither one of us thinks that we have enormous leadership. It is my 
judgment that we have today leadership in the technology of generat- 
ing power by nuclear means as against the Russians or the British, 
for that matter. 

Chairman Anprerson. I was a member of the National Security 
Resources Board, I think, for a short time, but in any event in one 
of those Boards I attended a meeting at which an expert on the con- 
struction of jet aircraft explained that we had tried to get a new type 
of graining in our motors but American engineers found it was im- 
possible to get that graining. Then when we got our hands on the 
first Russian jet we found it. From that day on I have not been 
willing to say that somebody else can’t accomplish something. 

Mr. Sporn. I thoroughly agree with you. 

Chairman Anperson. I would like to have Dr. Zinn comment on this 
question of heat transfer performance or anything else he cares to. 

Dr. Zixn. I would like to first say that I would agree with Dr. 
Sporn. My estimation of the comparable status was and is that we 
have technical achievements that are greater and broader than the 
Russians. 

I did observe that on a particular point, such as heat transfer in 
their station, where they have local boiling heat transfer, and I think 
you know what that means, they have heat transfer rates that run 
around 400,000 B. t. u.’s per square foot per hour, which are really 
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very high and which I suspect is what you are hoping to achieve in 
your Dresden station. 

Mr. Sporn. Yes. 

Dr. Zinn. That is the rating they gave in their paper for their 
reactor. 

Furthermore, if you will notice Kurchatov’s paper, in which he lists 
the various reactors, where they talk about their gravity motivated 
water cooled, they don’t say “water cooled.” They sad “water and 
steam.” Did you notice that? 

Mr. Sporn. Yes. 

Dr. Zinn. That means local boiling. This is high-class heat trans- 
fer performance as I admit and I am sure you admit. It does mean 
a good high level of technology on a very vital point. 

Mr. Sporn. I would like to make this observation again. I believe 
on the scientific end the Russian performance is altogether too close 
to ours. Maybe it is actually superior to ours, although some of my 
scientist friends tell me that is not quite so. But they are very close 
and we are the only ones that come close to them. Whether we are 
close to them or they to us I just do not know. That is on the scien- 
tific end. 

On the engineering end, Senator, it is my judgment that the situ- 
ation is just about as I gave it but that we would be guilty of the 
grossest kind of rashness if we assumed that because we are ahead of 
them at this particular moment that that gives us assurance of staying 
ahead even if we falter for any period of time. I do not think we can 
afford to falter. I think that is the concern of your committee, Mr. 
Chairman. 

Chairman ANnperson. I am only trying to say to you that I have 
said publicly, I have said privately, I have gone into areas where I 
was about to deliver a talk and had a press conference, which was a 
little ridiculous because I am certainly no expert on atomic energy, 
that I thought America was ahead of the world. I want to cling to 
that and hope it is true and believe it is true. But I do believe that 
there are enough things going on in other parts of the world so that 
it would not be unwise to experiment with every promising type of 
reactor even though it does not meet every requirement that we now 
see. 
As far as American industry is concerned, I listened to the state- 
ment this morning about how awful the Gore bill would be to Amer- 
ican industry, it would seem to me that the experimentation with these 
additional types would give smaller companies, and perhaps those 
that are not yet in the program, an opportunity to try things out and 
to interest people. The very fact that they were doing that would 
again be reflected back in the numbers of high-school children that 
are going into scientific pursuits. I think we are in a very serious 
race. 

Mr. Sporn. I do believe, Senator, something like this: this becomes 
a complex, economic problem, call it a technical-scientific-economic 
problem. You need the scientist in back of the technician and you 
need the economist. 

Since we are talking about generating energy commercially in order 
to improve the economic well-being of the country, you need ‘econ- 
omists. Every time you spend more than you get out, the country 
does not get richer. That is my belief. I don’t care what system of 
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political economics you have, that is true. Therefore, you need these 
three groups working closely together. I would think that a tech- 
nical group of that kind, composed of very high grade le—and 
we have them in this country, Senator, and you and I both believe 
that—would certainly be an excellent sort of agency to throw a 
problem like that to. You would say, “Look, this bothers us, but you 
really look into everything. If there is a question about what the 
British are doing, find out, even if you have to go abroad. It doesn’t 
take very long these days. You tell us.” 

Chairman lhiveenecsh That has been the purpose of these hearings. 
The Atomic Energy Commission is fully satisfied with its present 
program. If these reactors are finished by 1960 or 1961 or 1962, the 
Atomic Energy Commission will be satisfied. 

I would like to believe that we do not just stop with these types but 
we do try some other types. I recognize that it would be uneconomic. 
Maybe we want to go to what I termed this morning the Shippingport 
approach, where the Government spends the money for building a 
reactor and an adjacent utility takes the steam and turns it into elec- 
tricity and proceeds to distribute it through its lines at some agreed 
upon price as we have done in the Shippingport operation. But until 
we have tried a gas-cooled type with the modifications that have been 
suggested to give us a range of higher temperatures, until we have 
tried to find out whether the Savannah River reactor adopted to 
power instead of plutonium might not be a very successful operation, 
until we have tried the Hanford type, I do not believe we have covered 
the whole field. 

I would like to place a few more bets, that is all. 

Mr. Sporn. I would like to say one more word on this, Senator. I 
believe the program that the Atomic Energy Commission has under 
way is excellent. I think it is doing a marvelous job. On this ques- 
tion as to whether we are really exploring every concept, whether there 
is not one or another, maybe 2 or 3, that ought to be taken a good 
look at and, if they look promising, whether they should not be pushed 
along farther, whether private industry cannot be interested in doing 
it and, if they are necessary from a national standpoint and nobody will 
do them in the power industry, whether the Government ought not to 
do it, that I think both the Commission and this committee could get 
effective help on from such a detailed knowledgeable evaluation from a 
group of the kind I have in mind. That is what I believe. 

Chairman Anperson. Thank you very much. 

Senator Gore. You got up tothree. Would you go up to six? 

Chairman Anperson. Mr. Webster ? 

We thank you very much. You come at the end of a long week and 
we have a little more next week. I appreciate your patience this after- 
noon and your willingness to come down to try to help us. 


STATEMENT OF WILLIAM WEBSTER, PRESIDENT, YANKEE ATOMIC 
ELECTRIC CO., BOSTON, MASS. 


Mr. Weestrr. Thank you, sir. 

My name is William Webster, of Boston, Mass. I am president of 
Yankee Atomic Electric Co., and my testimony today relates primarily 
to the work of that company. I am also executive vice president of 
New England Electric System, one of the group of New England 
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utilities interested in Yankee as a stockholder and purchaser of power 
from Yankee’s proposed nuclear project. 

I am grateful for this opportunity to appear again before the Joint 
Committee on a matter of great public importance. Last week’s hear- 
ings were devoted to the somewhat technical problems of insurance. 
To the general public those hearings emphasized, probably unduly, the 
possible risks of a reactor incident. The public quite naturally looks 
to the present hearings for an answer to these next questions: Is suf- 
ficient progress being made in the technology and development of 
power reactors to justify any possible risks involved and the great sums 
expended? Is our civilian reactor program keeping pace with devel- 
opments abroad ? 

The testimony you are hearing this week seems to me to provide 
highly reassuring answers to these questions. 

What I can add comes under two main headings. First, I should 
like to review in some detail the Yankee program, its objectives where 
we stand today, and our hopes for the future. Then, more broadly, I 
should like to indicate very briefly the reasons for my belief that the 
civilian reactor program, which is moving forward with increased 
momentum, is the best means of achieving the objective of economically 
competitive power. 

Turning first to Yankee and its program, let me review hurriedly 
the essential vital statistics. Yankee is a newly formed corporation 
whose stock is owned by a dozen of the major New England utilities. 
Yankee was formed for the purpose of undertaking the construction 
and operation of a demonstration power reacter. Its equity capital 
will be provided by its utility stockholders who will also purchase 
the entire electrical output of its plant, which will thus be integrated 
into the New England power grid. The plant will use a pressurized 

yater type reactor and will have an electrical capacity of approxi- 
mately 134,000 kilowatts. The output of the plant will be approxi- 
mately 4 percent of last year’s generation in the entire New England 
region. As I indicated last week, if the insurance problem is solved, 
we feel that we can work out the remaining problems without new 
legislation. We expect to commence major construction next spring 
and to have the plant on the line in 1960. 

To put the Yankee project into perspective as a part of the civilian 
reactor program, I should like to sketch in briefly some of the back- 
ground. First, as has often been pointed out, New England must im- 
port its requirements of coal and oil from other parts of the country, 
and these added costs are necessarily reflected in higher power costs. 
As a result, New England is one of the areas where atomic power will 
first become competitive in cost with power generated in conventional 
plants. 

On the other hand, our New England untilities are relatively small 
and with more limited resources than some of the larger companies 
of our industry. We have felt from the outset that we have a respon- 
sibility to play a part in the development of atomic power, and that 
we could move forward at an earlier date by means of a group ap- 
proach than any one of us could do individually. 

With this background we early canvassed the whole range of reactor 
types. Our objectives were these: First, to select a type of plant for 
prompt installation. Second, to select a plant that promises reason- 
able reliability in operation. Third, to choose one that, even though 
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not competitive at the outset, would be sufficiently flexible to take 
advantage of anticipated improvements with the goal of truly com- 
petitive power not hopelessly out of reach. As a result of our survey 
we selected the pressurized water type of reactor as most nearly sat- 
isfying our requirements. The plant we propose to build will take 
advantage of the very considerable body of reactor technology in this 
field, but will use a new type of core which promises improved eco- 
nomic performance and may hopefully bring us within striking dis- 
tance of competitive power. 

We are under no illusions that this plant will set the pattern for 
the long range development of power reactors; it will have amply 
served its purpose if it marks an intermediate milestone along the 
route. 

Chairman ANperRson. Just above, you said: “As a result of our 
survey we selected the pressurized water type of reactor as most nearly 
satisfying our requirements.” Did you have a second choice? Did 
you find some other things that were interesting ? 

Mr. Wesster. We started with a whole broad horizon, sir, and came 
really to our final guess on two bets. 

If the homogeneous reactor seemed close enough so we could get 
started with it and bring power to New England by 1960 or 1961, 
we would go that route. 

It appeared to us and apparently borne out by the judgment of other 
people that this was not sufficiently far ahead. It was important 
that work be done on a prototype homogeneous reactor before we 
could get one of a size suitable for integrating the power into our 
system and we could count on as being reliable for full scale operation, 
we dropped back to the pressurized water type not as the best reactor 
but as the type that fitted best our goal of being prompt with it and 
of getting an opportunity to have our engineers and operator and 
dispatchers learn how use one of these things. 

We felt that we were probably going to be one of the first places 
where this would be competitive. 

Chairman Anperson. I think so, too. 

Mr. Wesster. Getting going fast was more important than putting 
in what would aviadeaian be the type of the future. 

Chairman Anperson. Thank you. 

Mr. Wesster. Whatever the ultimate future of the pressurized 
water reactor may be, it seems destined to provide a substantial portion 
of the first increment of atomic power, and our experience with this 
plant may well point to refinements will be incorporated in succeeding 
reactors of this type. Our own New England utilities, like others 
throughout the country, are already planning 5 and 10 years ahead 
for the additional capacity which will be needed to carry out growing 
powerload. Atomic power has an important place in these plans, and 
each of us is looking to the experience of the first generation of reactors 
to determine our eventual selection. 

Chairman Anperson. Are you at all disturbed that so many of 
these reactors round the country are apparently going to be the pres- 
surized water type? Are we getting enough diversity of experi- 
mentation in this? 

_Mr. Werster. I would like to answer that from two angles. From 
Yankee’s angle I am delighted because it means that if one of the 
others show up with a fuel element that is superior to the one we are 
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working on, the pressured water type in the particular plant that 
we have is flexible enough for us to take advantage of that and to 
have lower power costs for our consumers. We will be just that much 
closer to being competitive. Assuming for the moment that you asked 
from the national point of view and from the angle: are we getting 
far enough ahead‘, I don’t think the fact that there are several 
pressurized water reactors is the answer. I think we should consider, 
are we having prototype work done on the whole broad field so that 
no bet is missed. 

I listened carefully to Mr Sporn’s testimony and he said it a good 
deal better than I could probably just what I feel. 

ChairmanAnperson. Thank you, sir. 

Mr. Werster. Yankee’s program has now passed the preliminary 
stage and is moving forward at an accelerated pace in order that we 
may complete the necessary design and engineering work in time to 
commence construction in the spring. 

Our program has been accepted by the Atomic Energy Commis- 
sion as one of the projects to be included in the first round of the 
power demonstration reactor program, and we are now negotiating 
the detailed terms of a contract with the Commission. Our license 
applications are in preparation and will be filed in the near future, 
so as to permit the issuance of the necessary construction permit well 
in advance of actual construction. A site in western Massachusetts 
has already been acquired and preliminary engineering work is in 
progress there. We have selected Westinghouse Electric Corp. and 
Stone & Webster Engineering Corp. as our contractors. Both firms 
have assigned personnel to the job and are working out general de- 
signs preparatory to the elaboration of final detail plans and specifi- 
cations. Westinghouse, for example, has worked out an improved 
core design, with preliminary evaluation expected within the next few 
weeks. The final core design will, of course, reflect the results of a 
continuing research and development program, the plans for which 
have already been formulated. 

Preliminary approvals by the Massachusetts Department of Public 
Utilities and the Securities and Exchange Commission give us con- 
fidence that there will be no major regulatory problems that cannot 
be solved as our program progresses. We expect to be able to finance 
the project on a conventional utility basis and foresee no tax prob- 
lems that present major obstacles. We are confident that some accept- 
able solution of the insurance problem can and will be found. 

In summary, then, as we move into the next phase of our program, 
we foresee no insunerable obstacles that might force a major change 
im our schedule. We are going ahead in the confidence that construc- 
tion will be commenced next spring and that the completed plant will 
be in operation in 1960. We expect, too, that by then others will be 
sneeeaig on our experience in planning future nuclear power installa- 
tions of their own. 

Turning next to the broader question of whether our civilian re- 
actor program is making satisfactory progress, I am aware that public 
concern arises primarily from announcements that Britain and Rus- 
sia will have nuclear generating plants on the line before any of the 
civilian reactors in this country will be completed. There has been 
relatively little information available to the general public on the 
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relative merits of the reactors now underway, both in this country and 
abroad, and the differing objectives which they serve. 

Britain has an acute fuel shortage and wants atomic power at the 
earliest possible moment, with cost a matter of concern, but of second- 
ary importance. Russia is power short, and must have additional 
generating capacity to back its ambitious program for industrial ex- 
pansion. The reactor types now being developed in both countries 
are dual-purpose reactors designed to produce additional fissionable 
material as well as to serve the basic power need. While relatively 
little information is available as to the cost of the power output of 
these reactors, it is plain that any figure for power alone will vary up 
or down depending upon what arbitrary value is assigned to the 
output of fissionable material. 

In the United States we have no fuel shortage and no power 
shortage. We are not, therefore, interested in power without regard 
to cost, but in power at costs competitive with conventional fuel-fired 
plants. There is very general agreement, therefore, that our national 
program should omit a wasteful intermediate step of building uneco- 
nomic reactors, and should point directly toward the development of 
reactor types which give real promise of developing economically com- 
petitive power without reliance on a high value assigned to the fission- 
able material produced. 

Judged on this standard, our civilian power reactor program is well 
advanced and gathering increasing momentum. The first generation 
of civilian power reactors will be coming on the line in 1960 and at an 
increasing pace thereafter. All important types of advanced reactors 
will be represented in this first group, and additional projects will be 
undertaken throughout the country as work on these pioneer projects 
progresses, and even before they are completed and in operation. 

The immediate problem under consideration in these hearings is 
whether a crash program underwritten by the Federal Government 
would accelerate the present pace of development. If our objective is 
to achieve the greatest number of kilowatts of atomic generating 
capacity at the earliest possible moment without regard to cost, this 
can, of course, be achieved by such a program. However, it would 
delay work on advanced reactor types, and would thus involve a waste 
of manpower and investment that we can ill afford. 

If, on the other hand, our objective is to achieve economically com- 
petitive power at the earliest possible moment, such a program will 
almost certainly stifle the broad participation now developing in the 
civilian reactor program and could well result in sacrificing the 
progress thus far made and the momentum that is now developing. 

A crash Government program such as this raises many collateral 
pr oblems of policy not wholly germane to the basic issue here. Leav- 
ing these problems aside, I should like to point out what I believe to be 
the fundamental reasons why our overall national interest would not 
be served by such a program. 

First, we must remember that any program, Government or civilian, 
can proceed only as fast as advances are made in basic reactor 
technology. This is not a case of putting more dollars into a program 

to step up the production of hardware, but a case of accelerating the 
crowth of new ideas and their development into practical and useable 
form. It is my belief that this objective can best be achieved by en- 
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couraging competitive efforts on a broad front, rather than by channel- 
ing our effort into a major governmental program operating under a 
single direction. 

Second, we are all well aware of the fact that our reservoir of in- 
ventive and technically trained men is critically limited. In this 
essential respect we may not have the resources to support both a Gov- 
ernment program and a parallel civilian program. Any crash Gov- 
ernment program must inevitably absorb the primary efforts of the 
men who are now devoting their attention to the civilian reactor pro- 
gram. To the extent that their efforts are reoriented to serve the aims 
of a new program, their present efforts will be abandoned, or at best 
postponed, until the priority demands of the Government program 
have been satisfied. In addition, by assigning top priority to the 
Government reactor program other vital areas of development may 
be seriously peigtented As an example, I would cite the problem of 
chemical reprocessing which is now under intense study, both by the 
Commission and industry. This important problem in the develop- 
ment of economically competitive power would quite naturally be 
assigned a lower priority in a crash program where costs are not a 
limiting factor. 

Finally, I feel that there is important merit in having our major 
effort in developing economically competitive power undertaken by 
industry, where cost differentials are the inescapable standard in 
determining success or failure in a competitive market. This alone 
guarantees that every promising lead will be explored, as has already 
proved to be the case. We can be certain that the competitive spur 
toward lower costs will be keener as our experience with the pioneering 
projects brings the goal of truly competitive power more nearly within 
range. 

Summarizing, I believe there is little disagreement that our funda- 
mental objective is economically competitive power, rather than kilo- 
watts at any price. It is my belief that the civilian reactor program 
is now well underway and gathering momentum. A crash Govern- 
ment program would substantially supersede the civilian reactor pro- 
gram by diverting our limited supply of technically capable men from 
the efforts already underway, and by preempting the limited oppor- 
tunities for absorbing the unreliable power output of an experimen- 
tal plant in existing systems where it can be backed by an adequate 
supply of firm generating capacity. I feel certain that we can best 
achieve our objective of developing economically competitive power 
by continuing to support the civilian reactor program, taking advan- 
tage of the drive toward lower costs which exists in a competitive 
market. As I see it, any alternative course involves all the well-known 
hazards of swapping horses in the middle of the stream. 

Chairman Anperson. Are there any equipment manufacturers who 
might have ideas and who, if we started one of these other reactor 
types, might be able to make a contribution to this program without 
disturbing the manpower that now exists? 

Mr. Wesster. I feel there are some that could do it without seri- 
ously disturbing it, if we distinguish from working on prototypes and 
the early stages of the work rather than too big a full-scale effort. 

Chairman Anperson. Let us just take Savannah River. The 
Du Pont people built that. As I understand it, in this new reactor 
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program no attempt is being madet to utilize the knowledge and tech- 
nical skill and trained personnel that Du Pont developed in the Savan- 
nah River project. Suppose we should say to Du Pont, “Having built 
this one, having gone this far, suppose you take the Savannah River 
and try to adapt it not to plutonium but to power.” I do not think 
that would disturb the outstanding manpower situation in this country. 

Mr. Wesster. I am not aware that Du Pont has been trying to de- 
velop a civilian reactor group, sir. 

Chairman Anperson. Iam not,either. But they could not go down 
there and spend a billion dollars of this country’s money and not have 
a little rub off on them. They built reactors. 

Mr. Wesster. They built good reactors. 

Chairman Anperson. I thought so. 

Mr. Wesster. Certainly those men are not doing nothing now. I 
am not in a position to say. 

Chairman Anperson. They are making paint and varnish and chem- 
ical fertilizers. 

Mr. Wesster. I am not in a position to say what would be handi- 
one, 

Chairman Anperson. How did Westinghouse get into the program ? 
If you just assume that only the people that can do these things are the 
people that have the staff, General Electric went to Hanford but we 
found places for other people to fit into the program. Where did 
Westinghouse get in? 

Mr. Wesster. It is like an elevator; whenever anybody else gets in 
everybody else crowds over. 

Chairman ANnperson. I would be hopeful there might be a suffi- 
cient reserve in this country so that if the program is spread out, and 
it would be, that these new organizations might find ways of making 
contributions along with the others, and thereby keep us where I think 
we ought to be and I know where you feel we ought to be and where you 
or we are. Nevertheless, I would like to try some of these other 
things. 

Dr. Zinn reminds me that it is the equipment manufacturers who are 
providing the manpower and not the utility companies. 

Mr. Wessrer. By and large that is correct. We have felt that it 
would be a mistake for us to assemble an all-star team for one shot. 
We plan to use consultants and have a few nuclear men in our group. 
We will lean heavily on our supplier. 

Chairman Anperson. Thank you very much for being here. The 
hearings will resume on Monday, in the old Supreme Court room, 
P-63 of the Capitol, at 10 a. m. 

(Whereupon, at 5 p. m., Friday, May 25, 1956, the hearing was 
recessed until 10 a. m., Monday, May 28, 1956.) 
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MONDAY, MAY 28, 1956 


CoNnGREss OF THE UNITED STATES, 
Jorunrt Commirre on Atomic ENrrey, 
Washington, D.C. 

The Joint Committee met at 10:10 a. m., pursuant to recess, in 
room P-68 of the Capitol, Senator Clinton P. Anderson (chairman 
of the Joint Committee) presiding: 

Present: Senators Anderson, Pastore, Jackson, and Bricker, and 
Representatives Price and Cole. 

Present also: James T. Ramey, executive director, George Norris, 
Jr., George E. Brown, Jr., Wayne P. Brobeck, and David R. Toll, 
of the Joint Committee staff. 

Chairman Anperson. The Joint Committee will be in order. 

Our first witness this morning is Robert McKinney, who was kind 
enough to serve as chairman of the panel on the Impact of the Atom 
on our Economy. We will be very happy to have you testify, and 
I am glad you have along with you Herbert Miller, who did very 
distinguished service in connection with the work of that panel. 

I am sure we are all glad to welcome him back to any hearing 
conducted by the committee. 

Before you start in, Mr. McKinney, I note in one paper three little 
items. One is entitled “Heavy Soviet Aid Seen in Red China.” 

I should feel relieved if United States aid to India were one-fifth as large as 
Russia’s aid to China. Nothing can stop China in a generation from being one 
of the leading countries of the world, a British economist said. 

A great deal of aid and assistance is being given by Russia there. 
[ could mention the story which says “Russia Spurs Africa Drive of 
Diplomacy and Trade,” and tells what they were doing in Russia. 
They have some nice terms. They have an Institute for the Study 
of Contemporary Capitalism in the Moscow Academy of Science. 

[ have just been handed a clipping saying “Russia will help Com- 
munist East Germany build and operate its first atomic power station. 
An East German Government announcement says the plant will begin 
operation before 1960.” The final one is that “Peiping flaunts its 
economic aid,” a story out of Hong Kong telling what is being done 
in that part of the world. There is another story that Pakistan rejects 
Kast Zone Red aid and that the people are starving in the villages, 
and so forth. Atomic energy could give them some help on agricul- 
ture. We don’t need it so much here at home to produce more surplus 
crops but there are areas in which that is important. 

I am sorry to bring that in before you started in, Mr. McKinney, 
but we have been greatly interested here in the possibility that some 
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of our technology may be of real aid to these countries. I know that 
you have been very much interested in that subject, as was the panel. 
Mr. McKinney. 


STATEMENT OF ROBERT M. McKINNEY, EDITOR AND PUBLISHER 
OF THE SANTA FE NEW MEXICAN 


Mr. McKinney. Mr. Chairman and gentlemen, my name is Robert 
McKinney. I am the editor and publisher of the Santa Fe New 
Mexican. I served as Assistant Secretary of the Interior in a previous 
administration and more recently had the pleasure and honor of serv- 
ing for this committee on the citizens panel to report to this commit- 
tee on the Impact of the Peaceful Uses of Atomic Energy. 

I am grateful for the opportunity to appear before this distin- 
guished committee to develop further some ideas I have been explor- 
ing in a preliminary way with some of the members of the committee 
and to speak specifically on the need for expanding our atomic power 
reactor demonstration program. 

As this is my first appearance before this committee since presenta- 
tion to you of the report of the Panel on the Impact of the Peaceful 
Uses of Atomic Energy, may I again express the gratitude of all nine 
panel members for the rewarding opportunity afforded us by the Joint 
Committee to study this new subject and to acquire education so broad, 
so intense, as to give us all new outlooks. 

There are some who feel that the domestic atomic power demon- 
stration program is lagging and that a crash program is required 
lest the United States lose the atomic power race. It is in that con- 
nection, as I understand it, that the present hearings before the Joint 
Committee are being held to determine whether, in effect, the present 
domestic demonstration program should be doubled by directing the 
Atomic Energy Commission to build, with public funds, six more 
nuclear power demonstration plants, in different geographical sections 
of the United States, over and above and in addition to the reactor 
development program now being carried out by the Commission. 

It appears to me that consideration of the proposal contained in 
Senate bill 2725 calls for three different determinations: 

1. Whether the present demonstration program is in fact lag- 
ging, and, if so, in what respect lagging. 

2. Whether additional demonstration plants would serve any 
useful purpose; if so, what purpose; and, if built, where they 
should be built. 

3. Whether enlargement of the demonstration program should 
be on a crash basis; and, if so, what are our capabilities in tech- 
nical manpower and facilities for a crash program. 

In other words, the Nation is looking to the statesmen on this com- 
mittee to establish the real facts, to measure the real needs, and de- 
termine the best means whereby the peaceful uses of atomic energy in 
general, and atomic power in particular, can be brought most efficiently 
and beneficially to the United States and the world. 

If, as one newspaper editor, I am any judge of public opinion, the 
Nation is confident that this distinguished committee will not cause 
the building of a lot of atomic powerplants, just for us to look at, brag 
about, and subsidize. The Nation is confident that this committee 
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will keep the scientific, engineering, and technical problem of har- 
nessing the atom separate from unrelated political controversies, 

Not long ago I had the privilege of hearing the President’s most 
recent foreign policy address—the one last month to the American 
Society of Newspaper Editors. In this address the President pro- 
posed the establishment of a nonpartisan citizens’ commission to re- 
view our international policies and to recommend additional ways and 
means of meeting the Soviet threat. The Foreign Affairs Committee 
of the Senate and the Foreign Relations Committee of the House of 
Representatives have of course long been concerned with all the many 
facets of this grave subject. You on the Joint Committee have been 
equally concerned, as I so well know from having traveled with you to 
the Geneva Conference last August. 

In the address which I mentioned, the President made specific point 
of the fact that any person who sees or believes he sees some of the basic 
factors in the problems facing the Nation, and who has some little 
ability or opportunity to explain them to others, has the responsibility 
to do so. 

The President’s statement started me thinking about how the studies 
of the peaceful uses of atomic energy by our citizens’ panel for the 
Joint Committee could be brought to bear to help provide additional 
ways and means to meet the new aspects of the Soviet threat. This 
threat, of course, does not arise from any shortage of electric power in 
the United States, nor from the possibility that atomic electric power 
may soon be generated in quantity in Russia. 


In our international chapter, the panel reported to you gentlemen 
that: 


The humanitarian applications of atomic energy can make significant contribu- 
tions to the health and prosperity of peoples throughout the world. * * * 

Atomic power may be the most tangible symbol of America’s will to peace 
through the peaceful atom. Our domestic needs cannot be our only motivation. 
Otherwise, we leave without effective rebuttal the argument that America is so 
rich, so prosperous, that a revolutionary new energy resource can emerge with- 
out any urgent need on our part to put it to man’s use. This must seem a strange 


position indeed to peoples possessing neither conventional fuels nor technical 
capabilities to put the atom to work. 


If we fail to act to bring atomic power to the free world, other countries will do 
so ahead of us, or progress will proceed at a slower pace. 
Peaceful uses of atomic energy will inevitably be developed throughout the 


world. The United States must lead. 

Having thus reported, the panel was dissolved and no longer exists. 
In appearing here today, I am of course speaking only for myself 
and only as a private citizen. 

In recent weeks, I have been trying to organize some ideas—de- 
veloped from the panel’s findings and extending further on my own 
some of the panel’s conclusions—as to how the peaceful uses of atomic 
energy can he brought to bear on the most fundamentally decisive 
problems now facing the United States. 

May I again emphasize, Mr. Chairman, that this problem is not a 
present domestic shortage of energy resources or electric power. 


THE PROBLEM 


I believe the real problem is: How can we put a stop to deterioration 
of America’s position of leadership abroad? And how can be re- 
store the faith that the rest of the world only recently placed in the 
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United States as a symbol, not only of material, but also of moral 
progress? 

I believe that this deterioration can be stopped, this faith restored 
through the peaceful uses of atomic energy. I firmly believe this for 
one fundamental reason. The reason is that the peaceful uses of 
atomic energy have completely captured the imaginations of the 
peoples of the world. 

And this fact leads to two basic propositions: 

The first proposition is this: That the peaceful development of 
atomic energy gives the United States an opportunity such as we 
never had before to win respect, good will, and friendship throughout 
the world. 

The second proposition is: That we must grasp this opportunity 
now—and by now I mean immediately—for we may never have it 
again. 

These are pretty broad statements. But to me they are the only 
conclusions which can logically flow from the demonstrable facts. 

For the first of these “demonstrable facts,” let us look at where the 
United States stands today in relation to the uncommitted nations 
of the world. 

In Ceylon an election is held and it is assumed that the government 
earnestly friendly to the United States will be reelected. But this 
government is soundly beaten by an opposition which says that, because 
it is anticolonial, it must therefore be anti-American. Coming elec- 
tions in Iceland, Nepal, and elsewhere seem to be shaping up the 
same way. 

In the Middle East we painfully build a structure of military alli- 
ances shored up with conventional economic aid, along the so-called 
northern tier, feeling sure that the Arab region to the south is safe. 
Suddenly we find the Arab nations turning against us, and the balance 
of power in the area tipping toward Russia. 

America is learning the hard way that the expensively and pain- 
fully won good will of governments lasts no longer than the govern- 
ments themselves last. Only rarely does it carry over to the people. 

This is true not only of former colonial countries now going through 
the growth pains of national, political, and economic independence. 

It is true also of many established, industrialized nations. 

It is true of countries with which he have formed defensive alli- 
ances and to which we have given billions in military aid. It is true 
of nations to which we have given billions in economic aid. It is a 
fact which has become increasingly clear in just the last few months 
since the Russians made a scapegoat instead of a saint out of Stalin, 
turned the guillotine into a maypole, and put on the market their 
new tactic of Soviet service with the Soviet smile. 


A NEW ELEMENT 


So the first demonstrable fact to which I would like to call your 
attention is this: We need some other element—something besides 
defense alliances and military aid, something besides conventional! 
technical and economic assistance. We need it to convince the peoples 
of the world, as well as their leaders, of what we have been trying for 
the last decade, but so far have failed to convince them of—that the 
United States is truly their friend and deserves their respect and trust. 
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To me, the second demonstrable fact is that the peaceful uses of 
atomic energy can provide the new element, the new ways and means 
we need. 

As the panel’s findings unfolded over the period of nearly a year, I 
came to recognize a tremendously important facet of this complex sub- 
ject of atomic energy. This facet is that it is exactly those countries 
which have the most need for peaceful atomic uses now that have the 
least chance of getting them by themselves any time soon. 

As you members of the Joint Committee so well know, atomic tech- 
niques can be expected eventually to make farming productive in many 
areas where today it is either impossible or, at best, marginal. In the 
United States farm surpluses are serious problems. Atomic tech- 
niques which would add to these surpluses are certainly not essential. 
But in many other countries, in North Africa, Egypt, India and the 
Far East—hunger, the stomach instead of the head—is the only influ- 
ence which motivates hundreds of millions of people. 


A NEW HUNGER 


There is another, a new kind of hunger—the hunger of nations for 
fuel and electric power, the hunger which comes from not having ade- 
quate energy resources. We in America have never felt that hunger. 
Even without atomic energy, we in the United States will not run out 
of coal or oil in our lifetimes. Parenthetically, I might note here that 
one of the useful byproducts of our panel report was to help put our 
reserves of conventional fuels in their true light. A sey group, 


headed by Wallace E. Pratt, and working from new data provided 
in confidence by 28 leading oil companies put together an estimate of 


domestic and world crude petroleum reserves which has had revolu- 
tionary impact not only on thinking in the oil industry, but in the 
chanceries of the great powers. 

The previous best estimate of proved domestic crude petroleum re- 
serves was 29 billion barrels; our panel report increased the figure 
to 35 billion. As for proved reserves in the Middle East, the previous 
best estimates was 97 billion barrels. Our panel report—and I be- 
lieve it realistic and hardheaded—put proved Middle East reserves 
at 230 billion barrels. 

As for coal, we found that domestic reserves, recoverable at or near 
present costs, equated out to around 500 years’ supply at present rates 
of consumption. 

Chairman Anperson. That domestic figure on coal is for the United 
States ? 

Mr. McKinney. Yes, sir. 

Other countries of the world are less fortunate, however. The same 
coal which costs utility plants $8 a ton in the United States industrial 
centers, costs $22 a ton or more delivered abroad. Yet so fuel-short, so 
energy-hungry are other countries that English, Italian, and German 
industrialists—to name only a few—are over here trying to make 5 and 
‘-year contracts for this $22 a ton coal in quantity. 

I know because I have talked to them. 

It is the fuel-short, energy-hungry economies of these other coun- 
tries—some already highly industrialized and some in process of in- 
(dustrialization—that atomic energy can make the difference between 
healthy growth and arrested development. 
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Right here is the crux of what I would like to say. It is in this 
imbalance that I see our challenge and our opportunity. We in this 
country are sometimes indifferent, sometimes hostile, sometimes prone 
to misuse to lesser ends the promise that atomic energy holds. But to 
the rest of the world, atomic energy looms in magnified perspective 
because it is the only real chance for a good life in this generation. 

Whenever the United States drops some hint that we are ready to 
give atomic aid, the world response has surprised even those few 
Americans, like the members of this committee, who fully appreciate 
the power and scope of peaceful atomic uses. 

There was initially such a response to President Eisenhower’s atoms- 
for-peace plan, announced over 2 years ago. There was such a wave 
of enthusiasm when the United States pulled back the curtain of atomic 
secrecy a little bit at last summer’s Geneva atomic conference. 

Mr. Chairman, I remember discussing that with you and with Mr. 
Cole also at Geneva. Yet what concrete steps have we taken, Mr. 
Chairman ? 

These waves of enthusiasm show a basic fact about atomic energy. 
It is not just one more medium of economic aid or technical assistance. 
We can keep on giving conventional aid at the cost of billions, without 
lasting effect. 

Today the United States is the most advanced Nation in the develop- 
ment of peaceful atomic uses. But we have learned once before, to our 
regret, that any lead in the atomic technology can be a transient thing. 
There is no law that the nations of the world must always come to us 
for atomic knowledge and equipment. On the contrary, there is an 
inexorable law of human nature that if men want something badly 
enough, they will go get it wherever they can get it. And we can be 
certain, with the new tactic of Soviet service with a Soviet smile, that 
it will not be too long before the whole range of peaceful atomic appli- 
cations will be made available by Russia, even if not by us. 

This leaves us with only one course of intelligent action—we must 
make a broad atomic-assistance program an integral part of our 
international relations, 

Our panel recommended to this distinguished committee that the 
United States furnish nuclear fuels, give technological assistance, and 
permit contracts for the installation of at least 1 million kilowatts of 
atomic electric generating capacity outside the United States as soon 
as possible—we hoped by 1960. 

These recommendations we presented to you gentlemen on January 
30. On February 23, President Eisenhower set aside 20,000 kilograms 
of nuclear fuel for use at home and another 20,000 for use abroad. 

But just making fissionable material available does not build re- 
actors. Two years ago, the United States set aside 200 kilograms of 
nuclear fuel for research reactors to be built abroad. Yet today only 
one research reactor fueled with American nuclear fuel is in operation 
on foreign soil—the one we built, the one the Joint Committee saw, 
for the Geneva Atomic Conference and later sold to Switzerland. 


HERE’S HOW 


I would like to suggest a way for us to go about getting atomic 
power reactors built abroad. To make my proposal clear, let us first 
look at how we are doing it at home. 
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We now have under way here in this country a domestic power- 
reactor demonstration program. It is being financed partly by busi- 
ness and partly by Government. As part of this program, 7 plants 
totaling between 800,000 and 1 million kilowatts of electric-power 
capacity will probably be finished by 1962. The total cost to the 
Government and participating private business groups will be in the 
neighborhood of 300 to 350 million dollars. 

ur panel report had this to say of the domestic demonstration pro- 
gram. Mr. Chairman, by your leave I should like to read a few 
paragraphs from the report, not because I don’t think that you gentle- 
men have not read the report, but we spent a year hammering that 
on the anvil and we brought to bear what we thought was the best 
available opinion in the country on the subject: 


For the growth of any nuclear-power generating capability to occur in the 
United States, it must be firmly based on technological knowledge, and in engi- 
neering and operating experience. The required technological, engineering, and 
operating data can come only from research, development, and construction of 
plants of experimental, pilot and full-scale size. This takes time. New accom- 
plishments in fuel fabrication and reprocessing, as well as in the broad fields of 
chemistry, metallurgy, and physics are required. Experience of the past 5 
years makes it clear that such developments can only be accomplished in an 
orderly way. Frequently they hold little immediate promise for private profit- 
ability, since there are as yet no markets in which such developments can be 
exploited. This is the fundamental reason why Government has had to bear 
the initial responsibility for exploration of this potential resource. As the day 
draws closer when economic feasibility can be foreseen, industry has indicated 
an ever-increasing willingness to assume a share of the responsibility. 

Impact from atomic power can come from exploring this field technologically, 
as well as from its commercial application. Thus two different determinations, 
as yet not clearly embodied in Government policy, must be made as to the urgency 
of getting on with atomic power. The first relates to the need for or desirabil- 
ity of technological development of atomic energy as a power resource; the 
second, related to the first, involves the rate at which this resource should be 
commercially developed. 

The prospect of an indefinitely expanding national economy which may re- 
quire as much as 600 million kilowatts of installed electric-generating capacity 
or more by 1980 makes it clear that the Commission must explore this nuclear 
resource by a continuous program as promptly and efficiently as possible. In 
doing so it will be necessary not only to build pilot or experimental nuclear plants, 
but also full-scale demonstration atomic powerplants of each new and promising 
major reactor size and type. These are essential to permit development of the 
kind of engineering and operating data required for any intelligent decision as to 
how this particular resource can best serve the Nation. 

Private enterprise should carry a substantial part of the burden of research 
and development, including construction and operation of full-scale demonstra- 
tion plants. By “demonstration” we mean providing experimental and engi- 
neering data from which economic feasibility can be deduced reasonably. Where 
private enterprise does not assume the risk, we believe that the Commission 
should support expeditious development, if necessary, even up to and includ- 
ing construction of one demonstration plant of each major reactor size and 
type with public funds. In any event, we believe that continuing responsibility 
should rest with the Commission to encourage, and, where necessary, support 
basic research and development in this field. * * * 

The demonstration plants now underway are exclusively large—over 60,000 
kilowatt-plants. Taken together, they constitute an orderly and sound explora- 
tion of atomic energy as a power resource for large integrated electric utility 
systems in mature industrial economies. 

An invitation has been extended by the Commission for proposals for small 
to medium-seized atomic-power demonstration plants. Such plants, on becoming 
economically competitive could constitute especially suitable power sources in 
the United States for small, nonintegrated or rural utility systems, and for single 
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or remote industrial or mining power users. As a type, they would be far more 
suitable in many foreign markets than large-sized nuclear plants. 

We recognize that small and medium-seized atomic power plants were thought 
less likely to be economically competitive at an early date, for technical reasons. 
The importance of such plants, however, on the international scene—as well as on 
the domestic—and the opportunity which they afford for a good demonstration 
of United States technological leadership give their development a high sense of 
urgency. The present development program is therefore deficient to the extent 
that appropriate demonstrations of the small and medium-seized types are not 
now underway. 

May I read that last sentence again, Mr. Chairman: 


We believe that— 


The present development program is therefore deficient to the extent that appro- 
priate demonstrations of the small and medium sized types are not now underway. 

We said that in the panel report. 

Now my own personal opinion, as one private citizen, is this: 

Because there is no domestic shortage of fuels—because there is 
no domestic demand for electric energy that Eroeent conventional 
powerplants cannot supply much more cheaply there is no urgency in 
the United States to duplicate reactors of those types and sizes now 
proposed for demonstration. 

But if there is any paramount urgency for pressing forward with a 
greatly enlarged atomic power demonstration program, it can only 
stem from the need for the United States to lead in bringing atomic 
power to the fuel-short energy-short regions of the world—regions 
in which the whole issue of our world leadership will be decided. 

And more specifically to the point of these present hearings, I must 
emphasize that these regions abroad are the places where atomic power 
is most likely to pay its own way now, and, therefore, where atomic 
plants should be built now, 

I have said “most likely to pay their own way” because none of the 
experts we worked with could say with any certainty what would be 
the actual cost of generating power in the first generation of plants 
now under design. Clearly, they cannot tell costs of the second gener- 
ation of plants not yet conceived. Each of these experts, of course, 
can project detailed estimated costs of any particular plant design. 
But when you look at these calculations, you find they depend on 
many assumptions as to fuel, operating, maintenance and capital 
costs. Inherent in these assumptions are broad uncertainties which 
reflect the optimism or pessimism of whoever is using the slide rule. 
These uncertainties introduce into the sum total of these estimates 
errors large enough to offset any differentials which could result from 
tax-free operation or the reduced “amortization” rates of Government- 
owned plants. 

I have changed that slightly from the text I gave you originally. 

Chairman Anperson. Will you read it again ? : 

Mr. McKinney. These uncertainties introduce into the sum total 
of estimates errors large enough to offset any differentials which could 
result from tax-free operation of the reduced “amortization” rates of 
“Government-owned plants. 

I have given a corrected copy to the chairman and to the reporter. 

From this I have concluded that in this country, demonstration 
plants constructed completely at Government expense will involve 
two new burdens on all the taxpayers of the Nation. 





ACCELERATING CIVILIAN REACTOR PROGRAM 317 


1. Heavy initial outlays of capital to build plants which can 
never be amortized; and ; me 
2, Continuing outlays to subsidize deficit operations, continuing 
and perhaps increasing over the 20 to 40 years’ operational life of 
the plant. . 
abroad: however, where much higher power costs exist, present 
utility rate levels can come much closer to covering nuclear plant 
operating costs and to ements construction costs, and I believe 
this is to be subject to substantial proof without resorting to wildly 
optimistic assumptions. : ; 
There, I respectfully suggest to the Joint Committee on Atomic 
Energy that our national interests would be better served should the 
United States, together with those countries needing atomic power 
now, moving forward at once with an international atomic power 
demonstration program for the construction abroad of one atomic 
plant of each major type and appro riate size to be demonstrated in 
the United States, as well as other designs particularly adaptable to 
the needs of specific foreign regions. 


THE COST 


Let’s look at the cost of such an international atomic power demon- 
stration program. 

Our domestic demonstration program, including development costs 
on the specific projects involved, will cost 300 to 350 million dollars. 
An international program of the same magnitude—that is, close to 
1 million kilowatts by 1960—will probably cost about the same; 
higher foreign construction costs would be offset by the fact that 
development costs would be minimal. 

Chairman Anpverson. Before I forget it—you may want to return to 
it later anyhow—you just said up above at the top of page 13— 
for the construction abroad of one atomic plant of each type and appropriate 
size to be demonstrated in the United States, as well as other designs particularly 
adaptable to the needs of specific foreign regions. 

That probably would mean that we would want some of the plants 
which would use natural uranium and heavy water for demonstration 
outside the United States. 

Mr. McKinney. I read with great interest, Mr. Chairman, the 
testimony on Wednesday on that subject and between yourself and 
Mr. Cole and Mr. Zinn and others, and I thought it quite interesting. 
When I said appropriate size, Mr. Chairman, I had in mind that some 
of the very large plants we could use in our economy here might not be 
useful in other economies. 


When I relate the cost of the domestic demonstration program to 
the probable cost of the foreign demonstration Ene and say it is 


$300 million, the higher construction costs abroad would be offset 
by the fact that development costs are already largely out of the way. 
This may sound like a lot of money, but our military and economic 
credits to Yugoslavia alone in the past 8 years total $1 billion. 

_ The administration has asked for a foreign aid appropriation of 
54.9 billion for the coming fiscal year. Compared to this, the cost 
of an international atomic power demonstration program over 5 years 
would be small—even in the unlikely event that the United States 
Government would bear the whole cost, and that none of it would be 
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repaid. Yet this program could salvage, it would make dynamic 
and productive, our $50 billion investment in foreign aid programs— 
military, economic, and technical. It could serve as the keystone for 
a new and effective structure of international policy. 

By an international demonstration program, as I propose, we would 
certainly gain as much technological and economic information as we 
would get from an enlarged domestic program. Obviously, by 
doubling the number of plants of each type under demonstration we 
would increase only prtarehtly the usefulness of the program in 
advancing recator technology and speeding competitive atomic power. 

Certainly we would by no means double the technological value of 
the program. 

But in addition to and more important than technological data, 
the international program would prove to the world that we are vigor- 
ously moving forward to help those in need; that we are giving them 
our latest developments, not our castoff designs; and that worldwide 
application of peaceful uses of atomic energy are not being held back 
because our own needs for fuel, energy, and food are not as pressing 
as in other nations. 

To Japan, the Philippines, Thailand, Pakistan, India, Turkey, to 
countries in the Middle East, to countries in Africa like Liberia, to 
countries in Western Europe, in Latin America, atomic power demon- 
stration plants can mean many things. They can spell new hope for 
economic growth. They can be a symbol of cooperative effort which 
can dramatically demonstrate that there are more constructive rela- 
tions possible between countries than uneasy coexisting or armed 
truces. Certainly they could do more cond than any number of 
cease-fire agreements. They could offer to other nations the immense 
pride of ta ing part with the United States as copartners in the most 
et challenge of our times—the conquest of the atom. 

10,000-kilowatt atomic powerplant can go further in capturing 
the imagination of people around the world than a 100,000-kilowatt 
conventional plant costing many times more. It would be especially 
fitting as a start to build one in Liberia, that democracy which sprang 
out of our own founding principles. 

With atomic energy, cost and size is not the criteria by which grati- 
tude of other nations is measured. The measure is the pride it breeds 
2 the minds of men for the present, and the hope it breeds for the 

uture. 

The local self-respect and self-sufficiency which will come from 
harnessing this new resource will bring new hope, new commonsense 
to many parts of the world where hopeless poverty and frustration 
now force national leaders into irresponsible positions against their 
own and the world’s best interests. 

It was in the United States that the. first controlled nuclear chain 
reaction was achieved. It is in the United States that the greatest 
progress has been made toward harnessing this fundamental dis- 
covery. After having come so far in our development of the peaceful 
uses, we cannot now abdicate and let others bring them to mankind. 

We must press forward vigorously with peaceful uses of atomic 
energy as a constructive new instrument in international relations. 
Otherwise, all our fine promises since we first used the phrase “atoms 
for peace” will have gone only to make headlines and consume news- 


as 


SR Deh i eee 





ee ee a ae 


re Oo} OF et 


. 
. 


ACCELERATING CIVILIAN REACTOR PROGRAM 319 


print. At our own invitation, the world will judge us as to whether 
‘atoms for peace” was an advertising program without a product. 

Our goal in expanding our atomic power demonstration pera 
must be to bring other nations to the point where they can make sound 
decisions for themselves in the use of the new resource of atomic 
energy. We must, at the same time, help them acquire the physical 
means for carrying out these decisions. In atomic energy the United 
States must meet, first, these crucial problems that face us—the inter- 
national ones—and then go on in seeking the solution of our longer 
range domestic fuel and energy needs. 

I thank you, Mr. Chairman. 

Chairman Anperson. Thank you, Mr. McKinney. 

We have a rollcall over in the Senate and we may have to go over 
for a minute and then return. 

Don’t we have to show that we can make and use atomic energy at 
home at the same time at least that we try to make it available abroad? 
It would seem to me that the development costs of this program are 
not completely out of the way yet. Any plant which is built under 
the auspices of the United States abroad would have to operate well, 
without any question. 

I though our Geneva reactor exhibit was wonderful, but we wanted 
to be sure before we went over to Geneva that our reactor would op- 
erate well and it did. I don’t mean that we would have to wait 
equally as long, but certainly we want to make very sure that any 
plant we exported to a foreign country was a usable type, absolutely 
safe, without any possibility of disaster occurring as a result of its 
operation. 

Mr. McKinney. Mr. Chairman, that is an especially important 
point because if you expand the electric capacity of some foreign 
place where they badly need the power, they must be sure that it 
doesn’t fail or they are right back where they started from. 

Chairman Anperson. Have you some questions, Mr. Cole? 

Representative Coiz. Yes. 

Chairman Anperson. You go right ahead. 

Representative Corz. I want to compliment Mr. McKinney on 
his very fine presentation. I was a little pon aren where you 
referred to the fact that we had held out an olive branch of hope for 
rs peace but hadn’t done much about following through on that 

ranch, 

Of course you recognize, as you indicated, the quizzical attitude 
toward the President’s offer of 20,000 kilograms of fuel and then indi- 
cated the fuel wasn’t worth anything without the reactor. Of course 
the opposite could be said, that nobody is going to spend money to 
build a reactor until they know they have fuel to put in it. It seems 
to me that the first thing we should be certain of is for them to know 
that they are going to have fuel. 

Mr. McKinney. I agree with you completely, Mr. Cole. I do not 
mean to be critical of our foreign demonstration program in the past. 
Until just now I think we have not been to the point where we can do 
that. The point which we were making about the present demonstra- 
tion program in our panel report was with respect to the development 
of the smaller size plants which would be most useful in these foreign 
points. We were making the point that that was higher cost and more 
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difficult todo. I think the President’s step in setting aside the 20,000 
kilograms was the logical first step. I am now merely suggesting 
that we must take the second step. 

Representative Cote. You will recall that that was a point of criti- 
cism that we heard at Geneva from the representatives of other 
countries. 

Mr. McKinney. Yes, it was. 

Representative Cotz. They said “What if we do go over and buy 
some of your atomic plants, what are we going to fire them with?” 
Britain hasn’t given any indication of placing fuel on the open market. 
I think the procedure is moving along in an orderly fashion. I was 
disappointed that you did not place greater emphasis on the supple- 
mentary program which is being sponsored by our Government 
through the research reactors which are under construction or under 
way in various countries of the world. I speak of the one in Geneva 
which we left there. I am trying to recall with just how many coun- 
tries we do have international agreements for cooperation in the field 
of research. I think it is 830-odd countries. So in the course of time 
research reactors will be built. One of the greatest deterrents to con- 
structing reactors abroad is the lack of skilled people to run them after 
they are built there. With equal force we may say why should we 
build a reactor in a foreign country and let it stand idle due to the 
scarcity of skilled personnel to run it and operate it after we build it? 

I agree with your suggestion and I think it is fine, but I do think 
we can do a bit of international disfavor by indicating that this new 
force is just around the corner and that all that is needed is somebody 
to decide. Of course the program is good, but it does require time 
to work out. 

Mr. McKinney. Mr. Cole, if I understand the testimony correctly 
which was given last week, the distinction was made between the value 
of research reactors, its very fine use in training personnel abroad, as 
distinguished from the fact that they were not a source of commercial 
power as such. 

Next, I agree that the steps we have taken have all been sound, and 
what I am referring to is not the steps so much as the speed at which 
we proceed. 

hird, what I am speaking to now is to the point of the present bill 
before the Senate, I believe S. 2725, with respect to doubling the 
demonstration program in the United States. I am just respectfully 
pointing out if we are going to double the plants now devoted to 
demonstration, there will be more advantage involved in constructing 
them abroad than here. 

Mr. Cotx. I particularly want to compliment you, Mr. McKinney, 
on your conclusion that the proposal for doubling our atomic power 
production just for the sake of generating electricity neither advances 
the art materially nor is it good sound economics. 

Mr. McKinney. That is right. 

Representative Core. I thoroughly agree with your conclusion on 
that score and I compliment you for presenting that viewpoint. 

As a businessman, as you indicated, you devoted a year to study the 
impact of atomic energy on all phases of our economy, and your judg- 
ment as a nonprofessional in the atomic energy field is as good as any- 
body’s. As good as mine or that of any other layman. 
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Since we are in agreement, I compliment you on the statement that 
you have made. 


* Mr. McKixney. Thank you. 

Senator Bricker. I have no questions, except that I want to join in 
what Congressman Cole has abl We appreciate the fine services you 
have given in the study which you have concluded. 

Mr. McKinney. I must say, Senator Bricker, that these ideas 
originally started from that wonderful trip I had the pleasure of tak- 
ing with the joint committee to Geneva and some of our long talks as 
we walked down the streets of Geneva in theevening. That town folds 
up very early, so we had the streets to ourselves for nice long walks and 
talks. 

Representative Corr. Mr. McKinney, it occurs to me that if this 
Government embarks on a program as recommended in the bill under 
consideration and does ne to carry out the overseas aspects such 
as you have suggested, we might run the risk of developing a con- 
siderable amount of ill will abroad directed toward us. Since it is 
well known throughout the world that we have an abundance of fuel 
and oil and coal, it would be indicated in starving countries of the 
world that we were doing this just to show that it can be done, but the 
place we selected to show that it can be done is not where it is needed 
but right here in our own continental limits where it is not needed for 
the purpose of generating electricity. It just seems to me that we are 
going to sow the seeds of further international discord and jealousy 
and envy. 

Mr. McKinney. Mr. Cole, there was an economist who wrote in the 
early part of the century and who coined the phrase “Conspicuous 
waste.” I think what you are saying is that such a domestic program 
would be conspicuous waste. 

Representative Cote. And for that very reason it would be resented 
by folks who have such great use for the thing that we are wasting. 

Mr. McKinney. Exactly. 

Representtaive Coin (presiding). Thank you very much, Mr. Mc- 
Kinney. I am sorry more members of the committee were not here, 
but I am sure they will read your statement. 

Mr. McKinney. It was a pleasure to be here. 

Representative Cotx. I hope you will be as persuasive on the other 
members of the committee as you have been of Senator Bricker and 


me. 

Mr. McKinney. Thank you, Mr. Cole. 

Representative Cox. The next witness scheduled for this morning 
is Mr. Iddles, president of the Babcock & Wilcox Co., who has given 
the Joint Committee the benefit of his counsel and wisdom based on 
many years of sound, hardheaded practical business experience. 

Weare glad to see you back again, Mr. Iddles. 


STATEMENT OF ALFRED IDDLES, PRESIDENT, BABCOCK & 
WILCOX CO. 


Mr. Ipptes. Thank you, Mr. Chairman. 


Mr. Chairman and gentlemen, my name is Alfred Iddles, and I have 
on my left an associate, the assistant manager of the atomic energy 
division, Mr. John Landis. 
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I am president of the Babcock & Wilcox Co., with headquarters in 
New York and Barberton, Ohio, and manufacturing plants in eight 
different States. 

Your committee has asked for suggestions for “accelerating the 
civilian reactor program in this country and for specific information 
on the status of private reactor projects.’ 

The normal and effective way for developing practical answers to 
such problems as utilization of atomic energy for commercial use is 
to— 

(1) Develop conceptual designs by the use of scientific informa- 
tion and laboratory experiments; 

(2) Build and test pilot plants; 

(3) Construct commercial plants large enough to determine 
actual operating results; 

(4) After pilot plants and small commercial plants have been 
operated satisfactorily, build larger plants as may be required for 
the desired output. 

The Government, through its several agencies, has done an excellent 
job in the development of conceptual designs of power reactors and in 
the construction and operation of pilot plants. 

The submarine thermal reactor project, including the prototype 
installation at the National Reactor Testing Station in Idaho, and the 
powerplant which now propels the Nautilus, has, as you know, been an 
outstanding success. 

The submarine intermediate reactor project, through the operation 
of the prototype installation by Knolls Atomic Power Laboratory at 
West Milton, N. Y., also gives promise of being successful. 

The Nautilus reactor is a pressurized-water highly enriched uranium 
reactor while the reactor at the Knolls Laboratory is a sodium-cooled, 
partially moderated highly enriched uranium reactor. 

Thus, the AEC and the Navy have already jointly proved out two 
very promising power reactor possibilities. 

Furthermore, several major power reactor experiments have been 
completed and seven additional power reactor experiments are under- 
way. ‘Those which have been finished include: 

(1) Experimental breeder reactor No. 1 (a sodium-potassium- 
alloy-cooled fast reactor fueled with highly enriched U-235 and 
with a blanket of natural uranium). 

(2) Homogeneous reactor experiment No. 1 (a homogeneous 
reactor consisting of a circulating pressurized water solution of 
highly enriched uranyl sulfate). 

(3) The borax series of experiments (boiling light water re- 
nad, with heterogeneous cores similar to the pressurized water 
core). 

The reactor experiments now underway comprise the: 

(1) Experimental breeder reactor No. 2. 

(2) Homogeneous reactor experiment No. 2, 

(3) Experimental boiling-water reactor. 

(4) Sodium reactor experiment (sodium cooled, graphite mod- 
erated, slightly enriched uranium reactor). 

(5) Organic moderated reactor experiment (diphenyl cooled 
and moderated, highly enriched uranium reactor). 

(6) Liquid metal fuel reactor (circulating bismuth U-235 al- 
loy, graphite moderated). 
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(7) Los Alamos power reactor experiments (uranium phos- 
phate in water solution). 

In order to best use the mass of reactor design information which 
has been and is still being accumulated in Government laboratories 
and by pilot-plant operators, the next logical step is to construct 
commercial plants which are sized in accordance with past experience 
and potential future applications. These plants may vary in size 
from reasonably small, say 5,000 kilowatts net electrical capability, to 
very large, say 200,000 kilowatts net electrical capability. In this 
connection, the Commission has decided—and I think wisely—that 
this is the point in the reactor development program at which private 
enterprise should be brought into the picture, as suggested and author- 
ized by the Atomic Energy Act of 1954. 

Two avenues of approach have been set up. The first is through the 
power demonstration reactor program in which a portion of the re- 
search and development costs involved will be borne by the Govern- 
ment. In the first phase of this part of the program: 

(1) The Power Reactor Development Co. has proposed to build 
a fast breeder reactor based on experimental breeder reactor 
technology. 

(2) The Consumers Public Power District of Nebraska has 
proposed to build a sodium graphite reactor based on sodium 
reactor experiment technology. 

(3) The Yankee Abeanie’ Eteetrie Co. has proposed to build 
a pressurized water reactor based on the knowledge which has 
been accumulated in the submarine reactor and the Shippingport 
reactor programs. 

Other persons will no doubt be reporting to you on the present 
status of these three projects. I assume that they are forging ahead. 

In the second-round power demonstration reactor program, 7 pro- 
posals for 7 different types of small-scale reactors have been presented 
to the Commission and 2 of these have already been approved for 
negotiation. 

These reactors are for the most part based upon results of the AEC’s 
5-year reactor-development program. 

The second avenue of approach is that of a purely commercial ven- 
ture financed entirely with private funds and requiring only a license 
from the Government. In this category, which I believe to be the best 
indication of the initiative being displayed by private industry in 
this new field, construction permits have anode been granted to 
the Consolidated Edison Co. for a pressurized water thorium con- 
verter reactor and to the Commonwealth Edison Co. for a boiling- 
water reactor, both large scale. Two other projects fall in this cate- 
gory but have not yet developed to the point of hazards evaluation 
and license application as of this date. They are the Pennsylvania 
Power & Light aqueous homogeneous reactor project and the Florida 
Nuclear Power Group high-temperature reactor project. Again, these 
two plants are large scale. 

In my opinion, the parallelism of the large-scale projects with the 
reactor design concepts being developed and tested by the AEC is a 
sign of healthy cooperation between Government and industry in the 
nuclear field. It is a sign that progress is being made in the normal 
way, and I believe as fast as possible under the circumstances. 
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Chairman ANnpgrson. Do you have any objection if there is not 
parallelism? As was brought out in the testimony, as I assume you 
are aware, there are types being tested which seem to offer some pos- 
sibilities; for example, the gas-cooled type. Do you think that should 
or should not be tested ? 

Mr. Ippixs. Any promising type should be tested. The gas-cooled 
one that you have referred to, Mr. Chairman, is I believe on the way. 

Chairman Anperson. Where ? 

Mr. Ippixs. Has there not recently been authorization for a gas- 
cooled, gas turbine reactor installation ? 

Mr. Joun Lanois (assistant manager, atomic energy division, Bab- 
cock & Wilcox Co.). With your permission, Mr. Chairman, I might 
speak to that, or Dr. Zinn probably knows more about it than I. 

Chairman Anperson. He says it is a small test. 

Mr. Lanpis. It is one of the latest reactor proposals in the so-called 
second round of the power-demonstration reactor program for a gas- 
cooled, closed-cycle reactor. This is the one proposed by Holyoke. 

Chairman Anperson. Just tell us when it was approved. 

Mr. Lanpts. I did not say it was approved, but proposed. 

Dr. Zinn. I believe, Mr. Landis, you will agree that that is a small 

lant using a gas turbine. I think you will also agree that for fairly 
arge-scale commercial power the gas turbine is not now really a prac- 
tical device. I agree 100 percent. I think what the chairman had in 
mind was the fact of the possibility of building a large-scale gas-cooled 
reactor using a steam cycle. It is being pursued by both the British 
and the Russians. It is that type of reactor rather than the high- 
temperature gas-turbine device Shick is still in the development stage. 

Mr. Ippies. I think your point is well taken, Mr. Chairman. I 
have that later in my discussion for brief mention with respect to 
what they are doing in England. 

Chairman Anverson. I appreciate that you are testifying on the 
_ bill and that’ what you have just mid is pertinent to the Gore 
bill. 

The Gore bill may provide and probably does provide parallelism 
and we will have discussion as to the variability. t tried to go a little 
beyond that and say, somewhat along the line that Mr. McKinney was 
saying earlier, that if we might have objection to the parallelism, 
would we have objection to testing out promising patterns that are 
not now being tested for power. "The other day in the course of the 
discussion Dr. Zinn outlined different wane that might profitably 
be pursued, that are not now being pursued. Must we tie everything 
to the so-called Nautilus type? 

Mr. Ippixes. No indeed. Tt is my impression that a very large pro- 
portion of the potential types that have been conceived of are being 
worked on either by AEC in their laboratories or by pilot plants or 
by industry. 

Chairman Anperson. That is the question we raise. Arethey? We 
have been working with a homogeneous type of reactor down at Oak 
Ridge but no private company is ready to move into that field. It has 
been announced that if the results at Oak Ridge work out fairly well 
by 1958 the Pennsylvania Power & Light will then make a decision 
as to whether it thinks it wants to go ahead. That isn’t too definite 
as yet, is it? 
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Mr. Ipptes, No, and my company hopes they will be ahead of the 
Pennsylvania Power & Light job because we are working on it, too, 
very, very actively. 

Chairman Awnperson. That is our idea of American enterprise, 
isn’t it? 

Mr. Ippres. That is right. But my parallelism remark referred 
particularly to the desirability of working with the laboratories now 
under the control of the Atomic Energy Commission in parallel so 
that industry can bring to bear its knowledge and know-how to the 
Government laboratory work. 

Chairman ANnprrson. Has TT eee ay other types which 
previously have not been financed by the AEC? 

Mr. Ippres. Not that I am aware of, sir. There are modifications 
of those which industry conceives of and, in fact, talks over with 
the laboratories. We have been talking recently to the Oak Ridge 
Laboratory about a quite different modification of the homogeneous 
aqueous reactor in an attempt to solve the momentarily very difficult 
problem involved in the technology. 

Chairman Anverson. I only want to say—I may be alone in my 
feeling on this committee—that I don’t know whether we have had 
any attempt to find out where we stand on these various things. We 
are trying to explore them. It would be my feeling that if we had 
at Savannah River reactors which had been quite satisfactory for the 
production of plutonium and we had testimony that these reactors 
could be adapted to the production of power, either primarily for the 
production of power or for the joint production of power, there should 
be testing of that power resource. tt might not appear desirable but 
it might prove to be very desirable indeed. 

Mr. Inpies. I agree with you. 

Chairman Anperson. That is what we have been trying to examine. 

Mr, Lanois. If I might add a word, Mr. Chairman, with your per- 
mission. 

Chairman Anperson. This is a wide open discussion. I hope you 
will continue to add words whenever you desire to do so. 

Mr. Lanois. I think what Mr. Iddles is trying to get across is that 
this parallelism stems from a consideration of the logical way to de- 
iy complex systems such as nuclear reactors which he outlined on 
the first page or two of his testimony. It does not mean that industry 
is not going to exercise ingenuity and initiative in coming up with 
new designs. It does mean that there will have to be cooperation be- 
tween the national laboratories and industry if the most efficient devel- 
opment of atomic reactors is to take place, because industry does not 
yet have at its disposal all of the facilities that the Government does, 
and perhaps vice versa. 

So there must be close cooperation between the two, I should think, 
to the benefit of the country as a whole in this particular field. 

Chairman ANperson. You may proceed. 

Mr. Ipptes. My next paragraph leads into that same question in 
a different way, Mr. Chairman. 

_ We at Babcock & Wilcox Co. are not aware of any conceptual de- 
signs of still different reactors which are clearly ready for immediate 
development and construction for commercial use at this time. That 
is not to say there are not conceptual designs that we don’t know about 
and perhaps should. 
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Chairman ANnperson. Would you permit me to ask Dr. Zinn to go 
over some of the ground he went over the other day, of designs that 
are not too far away ? 

Mr. Invites. I would be delighted. 

Dr, Zinn. I think the point I made the other day was predicated 
by the statement that we must assume that it already has been decided 

at there will be further expansion of fairly large-scale reactor 
construction. 

The question was: Are there any types of reactors which are not 
now being actively pursued for fairly large-scale construction? The 
thought comes to mind immediately that at Hanford we have a type 
of reactor with which we have had many years of large-scale experi- 
ence but which is not now in our program for power reactors. Yet the 
possibility of adapting that reactor to power generation does not re- 
quire a terrific imagination. I want to emphasize the fact that there 
hes our largest experience. 

Similarly when we look at the Savannah River reactor we see an- 
other reactor with which we have had considerable experience, which 
furthermore makes use of the material, heavy water, of which we 
are the world’s leading producer and perhaps really the only pro- 
ducer at a phenomenally low REHe, 

Furthermore, heavy water has the possibility of allowing power 
reactors to operate on natural uranium, a possibility of extreme attrac- 
tiveness to foreign countries that do not want to be tied to the import 
of enriched uranium. 

Both of these types, one would note, differ from most of the power 
reactors using water which are being exploited in this country in that 
they do not use a large-scale pressure vessel which ultimately may be 
a limit to the size of our power reactors. They use the individual 
pressurized tube approach and actually none of the reactors in our 
demonstration program using water use the individual pressurized 
tube approach at the present time. This is a hole in our program. 

I also pointed out to the committee that the very first reactor design 
proposed in this country for any purpose on a large-scale was a gas- 
cooled reactor. This was in 1942. tt was a design which carried 
through the drawing stage actually. It was superseded by the Hanford 
type. Nevertheless, you have to confess that a gas-cooled reactor holds 
out the promise of high temperature, and as power engineers I think 
we all agree that high temperatures are highly desirable in order to 
get cycle efficiency and that perhaps reactors of high-cycle efficiency 
will ultimately all supersede the water reactors, which are perhaps 
doomed to have low-cycle efficiency. 

Along the same line I think I pointed out that we have only one 
type of sodium cooled power reactor used for moderation, and per- 
haps this is too little for another type of reactor which has the 
possibility of high-temperature and high-cycle efficiency. 

It was along this line that I spoke last week and which the chairman 
has asked me to repeat now. 

Mr. Lanois. If I might say a word there again, with your permis- 
sion, Mr. Iddles, as Dr. Zinn probably knows better than we do, there 
are certain difficulties with respect to taking the so-called Hanford 
design and the so-called Savannah River design and making them over 
into power producers. For one thing, both reactors are operated at low 
temperatures and low pressures. To make the Hanford-type reactor 
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into a power producer you have got to increase the pressure of the 
water in the primary cooling system significantly. is means that 
you have got to introduce into the reactor core sizable quantities of 
structural materials. We have looked at that reactor, have computed 
how much structural material we would have to put into the core, and 
have decided, perhaps wrongly, that this reactor is not as attractive 
economically as is a straight pressurized water reactor. 

With respect to the Savannah River type reactor we have felt that 
this is a reactor we will want to develop some day. We have not done 
so to date because it has not been anti recently that the heavy water 
cost picture has cleared up. 

Secondly, heavy water, as you know, even at the lower costs recently 
quoted by the AEC, is still fairly expensive, so you don’t want to waste 
it. So you have got to develop new components, you have got to 
develop remote handling equipment to take care of fuel removal in a 
different way than you do with pressurized light water systems, and 
so on. 

There are many problems. As I say, you undoubtedly know them 
better than we do. On the basis of these problems, we have decided 
that the other reactors being developed in the AEC’s program are 
perhaps more attractive economically than are those that have been 
developed in the production program. 

Dr. Zinn. Mr. Chairman, I just want to remind you that here 
again we are talking about estimates of the first choice and second 
choice. Everyone I think will agree that only ultimate construction 
and operation will really prove whether the estimate of first and 
second choice was correct. 

Mr. Lanois. That is right. I would be first to agree with that. 

Mr. Ippies. I am sure, Mr. Chairman, we appreciate that, and we are 
very humble in that area, knowing of Dr. Zinn’s experience. I should 
like to remark that we do not operate on the basis that something 
cannot be done, because I long ago learned that in the engineering 
world you can’t say that. The world and its technology changes. 

I was saying that we were not aware (perhaps we should have 
been) that there are reactors clearly ready now for immediate develop- 
ment and construction for commercial uses. It would be better from 
a commercial and engineering standpoint to wait for the pilot-plant 
information which will shortly be forthcoming from the various gov- 
ernment projects I have mentioned before attempting more in the 
way of full-scale reactor construction. 

Obviously that remark does not apply to the reactors which Dr. 
Zinn has just mentioned. 

If a program for building six more (on p. 5) commercial reactor 
plants is undertaken at this time, it is my opinion that their drain 
upon available manpower and critical materials would be severe and 
undesirable. The shortage of manpower in this field is common know]- 
edge and I believe that the manpower which is available should con- 
tinue to be used on the projects already underway and on the pilot 
plants and research work in connection therewith. Nickel and zir- 
conium are already in short supply and would probably be needed in 
large amounts for such new projects. 

Chairman Anperson. Couldn’t that same thing have been said some 
years ago when we started to get into the development of these power- 
plants with the aid of private industry? Couldn’t the charge have 
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been leveled against Babcock & Wilcox that you started to recruit 
people? How pany engineers did you have 3 years ago competent 
to eee in this field, or 5 years ago? 

r. Ippies. Five years ago we had about 1, and 3 years ago about 15. 

Chairman Anpgrson. Did you recruit manpower to get the present 
staff you have? 

Mr. Ivptes. If you will look in the Sunday edition of the New 
York Times for those who are looking for engineers in this field, 
including of course the defense projects on rockets and so forth, it is 
becoming increasingly difficult. 

Chairman Anperson. Surely. 

Mr. Ipptxzs. We should, I think, apply our manpower to those things 
which are the most promising and not go off on a duplicate of some- 
thing already underway. That is the point I was really making. 

Chairman Anperson. I am just wondering if some of the things 
to which we are applying this manpower are the most promising. 

Mr. Ippies. That may not be, sir. 

Representative Cotz. Who is to say ? 

Chairman Anperson. We might find that something else works. 
The Russians seem to be pretty well satisfied with their program and 
they are building some different types of reactors. e keep hold- 
ing on to this one that we know works, hoping that everything else 
will conform to it. It might not. The British are making pretty 
good headway with their type. 

Mr. Ippies. You are referring to pressurized water ? 

Chairman Anperson. That is what we are holding to. The Brit- 
ish are going ahead with a gas-cooled plant. 

Mr. Ippixs. Babcock & Wilcox are spending almost all their energy 
(aside from building a large commercial plant which is pressurized- 
water type), on two radically different ones; one in particular meet- 
ing Dr. Zinn’s point, the liquid metal fuel reactor in which we hope 
we will be able to produce high pressure, high temperature steam 
which is highly desirable from the overall efficiency standpoint. 

Chairman Anpverson. I could not fail to commend you for doing 
that. I think that is fine. I wish there were many other avenues 
by which you could continue that. I would like to think, if you got 
something that looked pretty promising, the Government could not 
resist the temptation to enter into another contract such as the Ship- 
pingport contract, even though it knew that the first development of 
it was rather high priced. 

Mr. Ipptes. If I may I will cover that point just a little later here 
in my testimony. 

I want to emphasize that development work does not stand still, 
however, while pilot plants are being built and operated. All of 
the basic designs “uk the AEC has promulgated to date are being 
studied by various industrial groups with excellent cooperation from 
the AEC laboratories, with the intent of developing practical designs 
as rapidly as piecemeal information is obtained from the labora- 
tories (both governmental and industrial) and the pilot plants. 

For instance, my company has studied for the past year, and is con- 
tinuing to study, a large-scale homogeneous reactor installation for the 
nuclear power group. That is the group now building the boiling 
reactor in this Chicago territory. We hope that this may be de- 
veloped into a breeder reactor. boratory information on the prop- 
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erties of structural materials is vital to continued progress in this 

roject and is being developed with great we by the Oak Ridge 
Vational Laboratory and by several industrial companies, including 
Babcock & Wilcox. 

The AEC Selection Board has notified the Babcock & Wilcox Co. 
that it has been chosen to design, construct and operate the liquid metal 
fuel reactor experiment for the Government. This contract is now 
being negotiated. We plan to carry forward with the design and 
construction of this experimental reactor a separate and independent 
study with our own funds of how the pilot-plant design can best be 
made into a full-scale commercial installation if the pilot-plant results 
are satisfactory. 

That is directed to our point. Just as quick as we feel reasonably 
sure that that is worthy of following up we are willing to build that 
big plant. 

Chairman Anperson. The group which was in here said that I be- 
lieve your company and Allis-Chalmers had contracts to work in this 
same pattern, but this is the Brookhaven operation, isn’t it? 

Mr. Ippres. It originated in Brookhaven with a great deal of assist- 
ance from Babcock & Wilcox Co. 

Chairman Anperson. I am not trying to detract from any assistance 
you gave them, but there have been suggestions of that nature devel- 
oped all over the country. The difficulty with the present program, 
as I see it, is that only unless some group like the Florida group says 
“We think we like the looks of this thing” do the private companies 
come up and say “We will build something on it”? The selection, the 
choice, the determination of every-type is left in the hands of the 


private companies. If the Government thought it had a very inter- 
esting So it can’t do anything about it under the present law. 


Mr. Ipptrs. Maybe it should change the law and able to. I 
still believe, however, that progress is likely to be very good if it is 
left in the hands of industry. 

Representative Core. The Commission does not have authority now 
to construct any type of power reactor that it wants to? 

Chairman Anperson. For research and development purposes prob- 
ably it can. Maybe I should say that it doesn’t at the present time 
and leave it that way. I know Mr. Cole tried very hard to get the 
law so it could be done that way. We hoped it could be done that 
way. My only thought is that the sole determination of choice and 
decision as to what type should be built seems to rest in the hands of 
private industry, and if private industry decided that it does, and I 
assume it does, want to take its time about putting anything in the 
field that might compete with conventional power, it has the power to 
do so. 

Mr. Inpres. I assure you there is no intention on the part of any util- 
ity or big industry that I know of to postpone the development of 
atomic power to protect a commercial and conventional plant. That 
definitely is not our desire. 

Chairman Anperson. It may be desirable to go ahead with some of 
these promising types a little more rapidly than we are now doing, 
keeping somewhat in pace with what seems to be going on in England 
and Russia and elsewhere. 

Mr. Ippres. That might be desirable, although the profit motive 
always comes to the fore and these companies of course are seeking 
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that which is nearly or, if possible, actually commercially desirable. 

Chairman Anperson. In the Shippingport project the actual cost, 
including development cost of the reactor portion would be about 
90 million of which they were going to put up $5 million. That is a 
fair share from the standpoint of the Government; isn’t it? 

Mr. Ipptes. Yes. 

May I ask Mr. Landis to make a remark which he has in mind? 

Mr. Lanois. Mr. Chairman, I think your remark about the private 
industries making the sole decisions in this field goes back to what 
Mr. Iddles said earlier, namely, that this development is a process of 
close cooperation and step by step progress on the part of both industry 
and the Government and that any decision which industry is likely to 
make with respect to what type of reactor they want to build or further 
develop will be colored greatly by what the AEC has done to date. 

Obviously the Florida power group, while it does have a great 
desire to develop something which is perhaps better than has been 
developed to date, is not going to disregard the recommendations of 
those people in the Commission who have devoted years of work to 
this field. In taking the recommendations of the AEC they are cer- 
tainly going to profit by all the work htat has been done in the AEC 
laboratories. 

Chairman Anperson. I am not talking about pilot plants. I am 
talking about large-scale development. I would be interested to know 
— - the AEC determined on this Brookhaven type of reactor in 

lorida. 

Mr. Lanois. I don’t think any one in the AEC, Mr. Chairman, 
actually made the final decision. What I am saying is that the AEC 
has made information available to private industry, to every one in 
private industry, and we all have the chance, if we want to, to make 
a decision to use a certain reactor type. It does take courage since 
you are spending millions of dollars. But these decisions will more 
likely be made by a greater number of companies if the broad-scale 
AEC program which has been started is permitted to progress with 
as much manpower as possible in cooperation with the projects that 
are now under way in the industry. 

Chairman Anperson. I am not an engineer and can’t state it as 
Dr. Zinn stated it, but he did point out that one of these reactors at 
Hanford had some possibilities, and that the higher temperature- 
type reactors seem to offer the possibility of lower costs. The Ship- 
pingport reactor when it is finished offers the possibility of a cost of 
about 50 mills. 

Mr. Ipptxs. That is not very good. 

Chairman Anperson. I know it isn’t, but it would raise a question 
in someone’s mind as to why we stay with 50 mills and don’t try a pat- 
tern which seems to offer the possibility of lower cost. Nobody wants to 
develop anything of the Hanford type. You pointed out a moment 
ago that it has some engineering problems which still have to be 
settled. I understand from Pennsylvania Power & Light that the 
one they wanted to build had some engineering problems still to be 
settled. 

Mr. Invites. They do. 

Chairman Anperson. What would be wrong with trying to solve 
the engineering problems in connection with the Hanford reactor if 
devoted to power? 
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Mr. Ippixs. I think your point is well taken. I want to say we spent 
about 6 months trying to help the General Electric Co. and the Com- 
mission figure out a way to make the Hanford thing commercially 
successful and it was turned down by someone in the Government as 
not being economically desirable. 

No doubt, we should go back to that again. 

Chairman ANnperson. I have been trying to find out what that 
ita was. I thought it was rather attractive. It was turned 

own. I wonder if the real reason was that it wasn’t economically 
desirable ? 

Mr. Ippizs. Our participation was that of supplying the estimated 
cost of a considerable portion of the equipment. I don’t know what 
the overall economics was except that it was officially turned down. 

Chairman Anperson. I thought it was a fine idea, to be honest with 
you. I don’t know that I would have thought so then. I am not try- 
ing to go back and have better judgment now than somebody had 
then, because we didn’t know then how rapidly the industry would 
develop in Russia and the development in other parts of the world. 
But now we do know that Russia is making great progress in the 
construction of these plants, even though their economy is a wholly 
different economy from ours. 

I am very hopeful that we don’t overlook any bets. I don’t say the 
present bets aren’t good ones, but I say there might be some other horses 
that might still be running and I would like to place an occasional 
bet on one of these. 

Mr. Ipptxs. You are quite right, sir, and also you must look the 
horse over each time he enters the race. 

Chairman Anperson. As long as Hanford has more reactor histor 
than all the rest of them put together, I wouldn’t worry too ak 
about starting off on that theory. 

Mr. Ipptxs. That is correct. It is the economics involved that 
enters into the picture, I believe. 

Mr. Lanois. Mr. Chairman, is it not also a problem of manpower? 
We, like every other company in the field, have limited manpower re- 
sources upon which to draw. We have decided that it is much better 
for us to be working on a reactor which puts us ahead 10 years from 
now rather than puts us ahead perhaps 2 years from now and behind 
10 years from now and forever after that. 

hairman ANperson. That is fine if General Electric, Westing- 
house, and Babcock & Wilcox are going to do everything in this field 
for the next thousand years, but there are other companies in this 
country. Even you would have to admit that. There is a small 
company that went down to the Savannah River, call the DuPont Co. 
It built the plant at Savannah River. What would be wrong with 
trying to talk to some of the people who have worked steadily in the 
DuPont industry on the Savannah River plant? In addition to this 
supervision, they have manpower already in their organization at 
Savannah River. Why not let them try to find out how the Savannah 
River plant can be adapted to power. 

Mr. Lanois. That would be an excellent suggestion, Mr. Chairman. 
I don’t wish to discourage that. 

Chairman ANnperson. That wouldn’t drain your manpower any; 
would it? 

78727—56——22 
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Mr. Lanois. It would not. We are only speaking, of course, of the 
manpower situation as we see it within our own i 
Chairman ANperson. If you were going to allow all development 
to be done by three companies, then I realize manpower is a great 
oroblem. 
Mr. Lanpis. I had no intention of indicating that there would be 
only three companies in this field. As a matter of fact, I think there 
are probably 40 in the reactor manufacturing field already. 

Chairman ANnperson. I am not trying to insist that you claim that 
you did. You didn’t of course, I do think that you look at it a little 
bit from the standpoint of how difficult it is for you to obtain addi- 
tional manpower, and so does Westinghouse and so does General Elec- 
tric, but along with it we have succeeded in developing some of these 
plants. Union Carbide has done a fairly good job at Oak Ridge. 
What would be wrong if Union Carbide decided to help a little bit 
in the development of the aqueous homogeneous type reactor down 
there? It has some possibilities. 

Mr. Lanois. Union Carbide of course is helping Westinghouse in 
the development of the aqueous homogeneous reactor for Pennsylvania 
Power & Light, and they are helping us with respect to the chemical 
processing problems on the liquid metal fuel reactor experiment. 
What else they can do of course I don’t know. Our testimony of course 
has to do with only the B. & W. Co., and after you have heard all this 
testimony I presume that it is your aduty to synthesize something 
out of it that we are not able to see from our rather cloistered position. 

Chairman ANnperson. You are acquainted I guess with Alvin M. 
Weinberg, Director of Oak Ridge Laboratories. He made a speech 
at the atomic industrial forum on April 19, 1956, and not being an 
engineer I have to get some comfort out of his expert testimony. It is 
at page A3884 of the Congressional Record for May 14. 

As I said, we have in this country 4 or 5 firm proposals for large-scale power 
demonstration reactors. In order really to meet the foreign competition—and 
I refer to foreign competition with respect to using nuclear energy as an instru- 
ment of national policy—I believe that a country as large and strong and vigorous 
as ours should have several more large-scale propositions actually underway. 

He is my witness. Why is it that we should not have them under 
way? That is what I want. 

Mr. Inputs. He is a very good witness, sir. 

Chairman Anperson. I think so, too. 

Mr. Ippixs. I have a little more discussion on that general subject, 
however. 

Representative Cotz. If I may break in at this point, Mr. Chair- 
man, I would like to inquire of Dr. Zinn if in his judgment the British 
atomic scientists and the Russian scientists have in their drawer of 
reactor concepts the variety of conceptions that we have in ours. 

Dr. Zinn. I think the situation is quite clearly understood. We had 
last summer more variety than either. We know that the British have 
been trying to lay on, if I may use that phrase, as much of our program 
or parallel to our program as they can manage. It seems to me they 
are sincerely trying to imitate our programs, and admit it. The Rus- 
sians haven't of course said this, but it is apparent from their latest 
paper, the paper by Mr. Kirchakov, that they are putting under con- 
struction actually reactors of every type that we are working on essen- 
tially, plus a couple that we may not be actively pursuing. I think 
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this is new in their program. I didn’t discern this as an actual pro- 
gram last summer. 

Representative Coz. Is it a fair conclusion that the type of reactors 
that are underway in both England and Russia are the only ones they 
knew about at the time they started them and they were types that our 
people did know about and types which our people had considered and 
laid aside in preference for some other better type. Is that a fair 
conclusion ¢ 

Dr. Zinn. Yes, sir. It is true to conclude that most countries have 
pushed further the type which really accident put in their hands. For 
instance, the British hadn’t any choice really but to pursue the natural 
uranium rete. frase and that would be gas cooling, because the 
framework in which they made the decision in 1947 was such that they 
could not really choose anything else. Similarly the Canadians are 
pursuing very p Bevan ey believe the heavy water approach because 
during the war that was the part of the program which the United 
States and Canada decided should be the Canadian province. I don’t 
think the same thing is quite true of the Russian program. I think 
they had the same wise choice we had right from the beginning because 
very early apparently they built plants for enriched uranium, which 
broadens your choice right away. It doesn’t necessarily follow of 
course that long continuous application to one of these choices which 
are forced on you, such as the British and Canadians had, won’t lead 
tosuccess. There is nothing that says they do not have a good basis for 
proceeding. 

Representative Corx. Thank you. 

Mr. Ipptrs. I am reasonably familiar with the development of 
atomic energy for commercial use in Europe and England, and it seems 
clear to me that none of these developments is in any important way 
ahead of development work in the United States. The relative non- 
availability of U-235 in England and Europe poses quite a different 
problem than we have in this country. As a result, they are pursuing 
more vigorously than we the development of reactors using natural 
uranium as fuel. But it should be pointed out that such plants are not 
as economical as plants which utilize enriched fuel, and, in any event, 
do not involve any significant improvements not known to us in the 
United States. 

Chairman ANnperson. I would like to have Dr. Zinn comment on 
that because you say it should be pointed out that such plants are 
not as economic as plants which utilize enriched fuel, but I was given 
to understand that the reactor type which uses enriched fuel uses a 
relatively expensive type of fuel, that the operation of the gaseous 
diffusion plant is an extremely costly operation, and that a count 
like England which didn’t have a gaseous diffusion plant wouldn’t 
think of starting afresh to try to develop one, that the thing we do 
is the most expensive. 

As a matter of fact, there was an article in a magazine a short time 
ago about the fact that the French were trying to develop a poor man’s 
approach, that our enriched fuel approach was the rich man’s ap- 
proach, the prodigal uncle who could spend anything he wants done 
and the French couldn’t afford it. I am very much interested in that 
statement. 

Dr. Zinn, would you agree that these plants are not as economical 
as plants which might use natural uranium ? 
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Dr. Zinn. No. I would not make a categorical agreement with 
that statement. I would rephrase the statement this way: That 
these plants, namely, the ones that use natural uranium, are tech- 
nically not as easy to build as powerplants which use enriched fuel. 
I think if you saw your way clear to make technically successful the 
natural uranium plants, the economic picture might very well match 
or supersede the enriched fuel. 

Of course we have to remember, Mr. Chairman, that our production 
of enriched fuel is again phenomenally cheap because we have had, I 
believe, to build large-scale plants for our military uses, but I don’t 
think per se that enriched fuel is a cheap fuel. 

As a matter of fact, I think it is easy to show studies which, if you 
would discount all of the other engineering features, would show that 
the enriched fuel is not the cheap fuel. On the contrary, it is more 
expensive than natural fuel. I will confess it is a complicated sub- 
ject. You have to discuss the whole plant and all its engineering. 
As a categorical statement, Mr. Chairman, I could not agree at this 

oint. 
. Mr. Inppxzs. I will accept that criticism by enlarging the definition 
of the word “economical,” which I used, and point out that the fuel 
per se may be cheaper, that is, the heat in the fuel may be more cheaply 
obtained from natural than from U-235, but the cost of building the 
plant to utilize that heat is out of this world as far as we are con- 
cerned in this country. 

Chairman Anperson. We had a discussion with reference to the 
type of powerplant which would have to be put in a nuclear powered 
merchant ship if we were to build it at once and rush it through to 
completion. I would have to go dig up the testimony of Admiral 
Rickover but I believe he said, subject to mistakes of a very bad 
memory, that the cost of operating the enriched fuel type of small 
powerplant was so high that it would not be the ultimate type that 
could be used on marchaile ships. It was just very expensive. 

Mr. Lanois. Of course, Mr. Chairman, Dr. Zinn has probably 
mentioned this, but just for the record I think we ought to say that 
Admiral Rickover was undoubtedly referring to a core which is made 
up of only enriched uranium, and no fertile material. What we have 
in mind here is incorporation of fertile material in the core so we get 
the advantage of some conversion and the creation of new fuel, off- 
setting partially the high cost, as Dr. Zinn has pointed out, of the 
U-235 inserted originally in the core. As he has pointed out, this 
is a very complex picture. We have tried to analyze it on paper. 
Because this has been only a paper analysis based on operation of 
Government reactors, perhaps we have been too dogmatic and we 
should say such plants appear to be not as economical, but these have 
been the results of our paper studies to date and of course we are 
allocating our effort aid manpower in accordance with the results 
of these studies. 

Mr. Ipptes. They in England must think it is a bit uneconomic too 
because I have them swarming around my place asking how we are 
going to do it in this country, and they are admitting that they are 
not too happy about their economic results. 

The United States is not short of kilowatt-hours as is England and 
much of the rest of the world. What we need is cheaper power in 
some areas and an assured future supply to provide for our growing 
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requirements as the decreasing supply of fossil fuels becomes more 
important. 
ngland’s major step forward is probably in its proposed plutonium 

breeder reactor, very similar to the 100-150,000-kilowatt plant that is 
now being designed by the Power Reactor Development Co. in the 
United States. Preparation of the site for this plant is now under 
way near Monroe, Mich. This plant will undoubtedly represent a 
significant advance in reactor technology because it will be producing 
fuel for future reactors at a rate substantially equal to its consumption 
of fissionable material. 

Parenthetically, that is what I believe England is now talking 
about doing and as been over here to investigate. 


Dr. Z1nn. Could I add they apparently have decided to pursue both 
the sodium graphite approach and the pressurized boiler approach, 
giving the sodium graphite priority. That seems to be their present 
intention. 

Mr. Lanpts. In addition to the fast breeder reactor; yes. 

Mr. Ipptxes. The point is that they are thereby not entering into a 

frend well considered in this country. Isn’t that 


field which is not a 
right? 

Dr. Zinn. Yes. Of course having one approach of their own, 
which we do not have, probably. 

Mr. Ipptes. That we should consider and if that is better we ought 
to be following it. The chairman and you, Dr. Zinn, are exactly 
right on that point. 

‘Dr. Zinn. I think the chairman phrased it the other day by saying 
a good second choice might still be something worth looking at again. 

Mr. Ippixs. Specific information concerning the status of the Con- 
solidated Edison reactor at Indian Point, which my company is 
designing and will construct, will, I understand, be presented sepa- 
rately to the Joint Committee by representative of the Consolidated 
Edison Co. and the Babcock & Wilcox Co. 

I say that because your telegram asked for specific information and 
Iam saying it will be forthcoming elsewhere. 

No doubt specific details of the present status of the other projects 
ame authorized will be presented by the designers or the owners or 

oth. 

There are two improvements in the conduct of nuclear power busi- 
ness which I recommend for your consideration. This is in answer to 
a specific question which you asked : 

1. Earlier treaty arrangements and more specifle regulations con- 
cerning the sale of American designed and constructed reactors for 

ower production in foreign countries. This would provide United 

tates ht manufacturers with the same economic incentives 
now available to equipment manufacturers outside of the United 
States where conventional fuel costs are relatively high, and therefore 
where atomic powerplants are economically justified even with today’s 
designs and operating experience. In my opinion this would stimu- 
Jate nuclear power activity on a more natural basis than would a 
decision to build a large number of plants immediately in this country. 

2. As regulations are developed and experience is obtained, we ho 
that approval of designs and the issuance of licenses by AEC can be 
accelerated. This would save considerable time in the course of future 
work. 
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In conclusion, I would like to summarize what I consider to be the 
main points of my presentation : 

1. The United States reactor development program is proceeding 
on a broad front and in an orderly fashion. 

2. No serious gaps with respect to development of basic technology 
are evident at this time. 

I might have altered that slightly had I been talking with Dr. Zinn 
before today. 

3. The civilian reactors proposed by industry include all of the types 
now ready for trial in commercial applications. Perhaps this too 
should be modified in the light of Dr. Zinn’s remarks. 

4. Construction of duplicates of civilian reactors—I am emphasiz- 
ing duplicates—already under way would be a waste of manpower, 
critical materials like nickel and zirconium and money. 

5. Premature construction of large-scale versions of advance con- 
cepts might be a serious hazard to industry and to the public. 

6. In the long run, most progress is made in a field as complex as 
this by coordination of the activities of the various organizations and 
agencies involved and by extrapolating from the known to the un- 
known in a logical way. 

I appreciate this opportunity of presenting our views to this com- 
mittee and I assure you that we are open to suggestions and willing 
to cooperate with others in furthering this important activity. 

I would like to add that I have not attempted to cover the question 
from the standpoint of international diplomatic relationships with 
other countries, That is out of my field. But I am quite familiar 
with France, Holland, Germany, Sa and England, and inci- 


dentally Japan and Australia, and either they are overly supplied 


with curiosity or they really don’t have as much as we do because they 
are constantly over here looking for help and we are interested not 
only in our domestic activities but in doing some of that work over- 
seas. 

Chairman Awnperson. Thank you very much, and thank you, Mr. 
Landis, also, for being here this morning. 

Senator Jackson has a question. 

Senator Jackson. I have just one question: As a matter of fact, 
unless there is a substantial subsidy for the reactor program here 
in the United States, don’t you feel that the best market so far as 
American industry is concerned will be abroad, where you have high 
fuel costs and where there are power shortages that make possible 
the reactor program ? 

Mr. Ippixes. That is quite so. I spent all day Friday with two 
gentlemen from Germany where they tell me they are producing power 
with $30-a-ton American coal and they are extremely anxious to have 
an atomic powerplant which we are proposing to build for them in 
Western Germany right now.” 

Chairman Anperson. I think that is important because Russia is 
talking about building one in East Germany. 

Senator Jackson. I think it is a very important part of the pro- 
gram, Mr. Chairman, and American industry will obtain invaluable 
experience which will inure to the benefit of our own country as well 
as of the people who will be served by that. power. 

Mr. Ippies. One way of pushing that along is for the United States 
to make the proper arrangements with West Germany to permit that. 
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Senator Jackson. I think the present picture is a bit confusing. 
We have announced a large amount of U-235 will be available, but 
that is only the fuel, and there is very little coordination and direction 
to the construction of the plant and how that is going to be accom- 
plished. 

Mr. Ippixes. That can be accomplished fairly easily. At the mo- 
ment we need a treaty which covers the power reactors as well as the 
research reactors. 

Senator Jackson. I know, but our program up to now has been 
entirely on the research end of the thing. We have not talked about 
exporting the energetic atom to provide energy on a commercial basis. 

Mr. Ippixs. I am suggesting that the United States do that more 
actively. We have a proposal in now for 10,000 kilowatts in Ger- 
— and 10,000 kilowatts in Switzerland, and none of them could 
go ahead at this moment without further activity on the part of the 
United States. The designs are done. 

Senator Jackson. Isn’t this one area where we can dramatize the 
fact that American industry and our industrial complex is much 
more effective than the Soviet Union’s in that we can carry on a 
large-scale construction program abroad supported by the know-how 
that we have in American industry? It is questionable whether 
the Soviets could do that and at the same time do a lot of other things. 

Mr. Ippixs. I think that is exactly right, and that is the basis we 
have been getting ourselves ready for and are now ready to do just 
that if the roadblocks were removed. 

Senator Jackson. Mr. Chairman, I think that is one area the com- 
mittee should look into very carefully because the experience that 
American industry acquires aboard of course will be available to our 
own people. It is all a part of this program of a diversified approach 
in the construction of reactors which in the end will, through trial 
and error, provide us with feasible, low-cost atomic power in the 
future. It doesn’t always have to be in the United States. 

Mr. Ipptxes. No, we have that tremendous problem of trying to do 
it economically in the United States, and it is a lesser problem in 
Europe. 

Senator Jackson. This whole thing resolves itself down to the 
simple fact that in the United States at this stage of the art atomic 
power is not economically feasible unless there is a subsidy in one 
form or another. Is that not a fact? 

Mr. Ippies. I should say there are perhaps as few spots in the 
United States in which it would be economic right now, but in most 
of the United States your statement is correct. 

Senator Jackson. There may be some remote mountaintop some 
place. Can you name an area? 

Mr. Ipvixs. Maine and Florida are not too far removed from zones 
where it might be economically feasible shortly. 

Mr. Lanois. I think what we ought to say in answer to that ques- 
tion, Senator Jackson, is that we do not know of a specific area in 
the United States at present where we could put a reasonably large 
nuclear powerplant and make it competitive with conventional fuel. 
However, as Mr. Iddles has pointed out, there are some areas where 
we are fairly close to being competitive and since we have not sur- 
veyed the entire United States there may be some areas where we 
have missed the boat. 
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Senator Jackson. Of course the coal people have improved their 
technology, too. Some of the steam-fired plants have made remark- 
able strides in reducing costs, isn’t that true? 

Mr. Ippixs. Yes, as evidenced by the cost of power to the plant at 
Portsmouth. 

Senator Jackson. That is what I am referring to, and the TVA 
steam plant at Johnsonville is an indication of that. 

Dr. Zinn. Mr. Chairman, I should like to comment on what Mr. 
Landis said by pointing out that when he says we are now close to 
competition in some areas, that is, we are now on paper close to com- 
petition. The plant hasn’t been built. It hasn’t been operated. We 
really don’t know how close to competition you are. This is a great 
hope of course. The hope is that when you build the plant and run it 
it will be better than we think. 

Senator Jackson. Stated in simple lay terms, we can say the gas is 
cheap but the car is expensive at this point. Isn’t that right? 

Mr. Lanpis. That is correct, but we are close enough 

Senator Jackson. The fuel is cheap but it costs a lot of money to 
build the plant. The power cost is spelled out. 

Mr. Lanors. I think there is even some doubt as to the cost of the 
fuel. 

As a matter of fact, in our Consolidated Edison project that is 
probably the biggest unknown. We have enough confidence in the 
plant itself to bid a firm price on it, so in that respect we feel we are 
fairly close to being competitive, but as you say, Dr. Zinn, this is on 
paper. Although we are spending millions of dollars on the basis 
of that paper, it has not been operated a and the fuel costs may not 
be what we predict them to be. We will get to that. 

Dr. Zinn. Presently the fuel is relatively cheap. Indeed, sir, that 
is really there. The trouble is we haven’t been able to realize it. This 
needs further development and experience to bring the cost of the fuel 
down. What Mr. Landis says is perfectly true. Any present plant 
on paper seems to have a high fuel cost. It ought to be low. There 
is big room for improvement there. 

The improvement in the last few years, and again this is on paper, 
is in getting the plant costs down. 

Mr. Lanois. I might say the gentlemen appearing before the com- 
mittee have had a lot to do with this. They have shown in their 
estimates and so on that they can get the plant costs down to where it 
is no longer many times the equivalent of the coal plant. If we can 
get similar improvement in fuel cost we are in. 

Senator Jackson. In B. t. u. units produced, comparing the cost 
of uranium to the equivalent cost of coal and oil, isn’t it true that the 
uranium is much cheaper? 

Dr. Zinn. The advantage is all with the uranium. Unfortunately 
it has to be conditioned to be put in the reactor. After it comes out 
of the reactor it still carries a charge on it. These charges are still 
too high. 

Senator Jackson. I mean that is a part of your cost. 

Dr. Zrxn. Part of your operating costs, part of your fuel costs. 

Senator Jackson. Maybe we are talking about two different things, 
but it goes to the price of the structure that you are building, the 
capital investment in the plant. I was distinguishing the fuel from 
the all capital investment. 
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Dr. Zinn. The difference is that the fuel cost is a current thing, 
which recurs every month or few rae The capital cost should be 
made only every 20 years or something like that. It is the recurring 
high conditioning costs of the uranium to get it in condition to burn 
it and processing later on which causes the trouble now. 

Chairman Anperson. Thank you very much, gentlemen. 

Mr. Pickett? 

May I state before you start, Mr. Pickett, that the Sylvania Electric 
Products Co. has sent us a statement which I think is very interesting. 
They have said among other things: 


First, I firmly believe that we risk coming in second or third in the international 
race for the development of peacetime nuclear power in this country unless 
concrete steps are taken to accelerate our nuclear power industry. 


Again: 
Inasmuch as I believe it to be important in international relations to be first 
in worldwide technology of nuclear powerplants, I believe the Government must 


provide some encouragement to American industry, at this time, such that the 
entire pace of reactor construction development will be accelerated. 


This is a very interesting statement and letter which will be inserted 
in the record at this point. 

We asked Eugene Zuckert, a former member of the Atomic Energy 
Commission, for a statement and he has replied by sending us a copy 
of a speech which he was delivering in Chicago on May 16. It is very 
much in line with this program and I believe the address might prop- 
erly be inserted in the record at this point. 

(The documents referred to by Chairman Anderson follow :) 


SyYLVANIA Eectric Propucts INc., 
ATOMIC ENERGY DIVISION, 
Bayside, N. Y., May 22, 1956. 
Senator CLinTon P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Washington, D. C. 


DEAR SENATOR ANDERSON: I sincerely regret that I am unable to accept your 
most kind invitation to present my views in person to the Joint Committee on 
Atomic Energy during the hearings commencing May 23. A prior travel com- 
mitment, which will take me many miles from Washington, and which I have 
found most difficult to change, precludes my appearing in person. However, I do 
hope that my comments, as expressed in this letter, will be of some value to 
you and the Joint Committee in your deliberations on the Gore bill. 

As you undoubtedly know, Sylvania is pioneering in a phase of the nuclear 
industry which is inextricably bound up with reactor design and is essential te 
the growth and operation of a nuclear power industry. It is the objective of 
Sylvania’s activities in the field to provide a leading service to reactor builders 
and operators in nuclear fuel and reactor core manufacture, and in economical 
reprocessing of spent fuel elements. 

The invitation to present my views to the Joint Committee indicated that the 
committee is interested in obtaining specific information on the status of private 
reactor projects. Secondly, the committee desires recommendations as to means 
of acceleration of the civilian reactor program if greater emphasis is required. 
I should like to give you my views, from Sylvania’s point of view, on both 
questions. 

It was a major intent of the Atomic Energy Act of 1954 to permit private 
industry to spearhead the growth of nuclear power in this country. The door 
was opened for private investment in virtually all phases of the nuclear industry 
in order that a healthy competitive industry could be established in the American 
tradition. To us the enactment of the Atomic Energy Act of 1954 was a green 
light to proceed with plans for investment in the necessary privately owned 
facilities to carry out our phase of the commercial program. 

Since we believe any plans for commercial fuel fabrication and reprocessing 
facilities may play an important part in your evaluation of the growth status 
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of the nuclear industry as a whole, I should like to inform you of what we are 
doing and planning, commercially, in this field. Undoubtedly, you are already 
aware of our 10 years’ broad experience in developing and processing nuclear 
fuels for the Atomic Energy Commission. 

First, we have established, at Sylvania, a small, but rapidly growing com- 
mercial facility for the processing of nuclear fuels. This is in addition to, and 
quite separate from, our AEC-sponsored operations. Although this new facility, 
for the moment, can be considered a pilot plant, it is capable of piloting complete 
core loadings for many reactors being built in this country and abroad. This 
commercial pilot facility has been operating since the first of the year, and we 
believe it to be the first such commercial facility to be in operation in this country. 

Now, being a pilot facility, the quantities and variety of fuels processed in 
this pilot plant are necessarily limited; so we are actively proceeding with 
plans to build what will be one of the largest and most comprehensive, privately 
owned, nuclear fuel and special reactor component plants in the country. 
Several sites in the East are currently being considered as the location for 
this full-scale production facility, and we hope to break ground sometime this 
summer. With favorable deliveries on construction materials and plant equip- 
ment, we expect this plant to be in operation by the latter part of 1957. Our 
plans call for a facility which can be rapidly and easily expanded to accommo- 
date an increased number and growing variety of types of nuclear fuels. The 
output of this plant will be available to industry and Government alike, and 
we expect to conduct our business on a regular commercial, competitive basis. 
Needless to say, we expect to spend many millions of dollars on this new facility, 
in addition to the over $3 million already spent by Sylvania in its atomic-energy 
program to date. 

In addition to our immediate plans for the construction of a nuclear fuel 
and component manufacturing facility, we have entered into active design, 
and economic studies, leading ultimately to the construction of a completely 
privately owned and operated nuclear fuel-reprocessing plant. We believe that 
the earliest feasible date for such a plant to begin operation is late 1960 or 
1961. As such, we have geared our timing to this schedule. In this endeavor 
we have become associated with a leading engineering firm who has been re- 
sponsible for the construction and design of many of the existing recovery 
plants, and together we are moving forward to the objective of a privately owned 
recovery plant. One of the major problems facing us, considering the timing of 
such a reprocessing facility, is having a reasonably assured supply of spent 
fuel elements, so that there will be sufficient volume of material to enable 
reasonable recovery costs to be achieved. As of the moment, this phase of the 
study is receiving considerable emphasis. It is our intention to proceed with 
the construction of such a facility just as soon as our studies indicate there 
is sufficient volume of fuel for reprocessing in this plant to make it economically 
attractive for our investment. 

With the availability of our fuel fabrication facilities, together with an 
ultimate commercially owned nuclear fuel reprocessing facility, a vital service 
will be available to the commercial nuclear power program of this country. 
Without these services, the industry could not exist or grow. We believe that 
the actions which we are taking in this field, partially implement, within the 
Sylvania realm of operations, the intent of Congress in passing the Atomic 

Inergy Act of 1954. 

Now, in regard to the second question which has been raised, i. e., reeommen- 
dations as to means of acceleration of the civilian reactor program, I speak for 
a company which is interested in supplying a vital service to the nuclear power 
industry as a whole. We have had an opportunity to assess, across the board, 
many segments of the nuclear power field. As such, I think that my comments 
might be meaningful to you. First, I firmly believe that we risk coming in 
second or third in the international race for the development of peacetime 
nuclear power unless concrete steps are taken to accelerate our nuclear power 
industry. We know that there has been no lack of interest or enthusiasm on 
the part of manufacturing firms and the public utilities in trying to establish 
nuclear power as an important part of their power-generating capabilities. A 
large number of firms have set up separate development and manufacturing 
organizations to produce, competitively, nuclear power generating facilities. 
Utilities and, as a matter of fact, a surprising number of processing industries, 
have set up separate organizations aimed, ultimately, at the construction and 
utilization of nuclear power facilities. However, some roadblocks have appeared 
to the rapid implementation of industry’s plans, some of which were discussed 
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in my May 11, 1956, letter to you. Another major deterrent at the moment, as 
I see it, is the lack of sufficient experience in operation of these plants to provide 
the necessary confidence that a nuclear power facility can be run safely, 
efficiently, and at low cost. 

Inasmuch as I believe it to be important in our international relations to 
be first in worldwide technology of nuclear powerplants, I believe that the 
Government must provide some encouragement to American industry, at this 
time, such that the entire pace of reactor construction and development will 
be accelerated. There is one point I wish to make clear—I have no doubts 
that were it not for the international need for us to speed up our atomic energy 
program, industry working as it has with the requisite Government agencies, 
could, and would develop a strong nuclear power economy in this country. 
Because our economic incentive to do so, however, is somewhat less than in 
most foreign countries where conventional power costs are higher, the rate 
of growth of our nuclear power industry undoubtedly would not be as fast as 
the current international pace seems to require. It is because of this additional 
inducement that I recommend some form of immediate encouragement by the 
Government. 

The bill, reeently introduced by Senator Gore, known as 8. 2725, would author- 
ize and direct the Atomic Energy Commission to construct six nuclear power 
facilities designed to demonstrate the practical value of utilization facilities for 
industrial commercial purposes. It is my interpretation of this provision that 
the Atomic Energy Commission would foot the bill for six complete nuclear 
power plants which include, not only the power reactor itself, but the necessary 
electrical generating facilities. 

I believe that the motivation behind this bill is basically sound in that it 
seeks to accelerate the growth of nuclear power technology in this country. 
This would be particularly so, if it were stipulated that the reactors built were 
such as to advance the state of reactor technology. I believe, however, that 
domestically, the existing AEC power reactor demonstration program already 
provides the necessary mechanism for such a program. 

Since no specific funds were provided in Senator Gore’s bill for six nuclear 
power facilities, I can only guess that the complete construction of the six 
nuclear powerplants will cost the Government several hundred million dol- 
lars. Now, if the Government is willing to invest, as a round figure let’s say 
$200 million for the prime purpose of stimulating the technology of our nuclear 
power industry in order to maintain a lead position internationally, I very much 
favor the views recently put forth by Mr. Robert McKinney in his recent speech 
at the Overseas Press Club. As you will recall, Mr. McKinney suggested that 
this country join forces with underdeveloped countries needing atomic power 
now, to establish an international version of the domestic power demonstration 
program. In this way, not only will we be obtaining the same technical ad- 
vances as we would by building six complete nuclear powerplants in this country, 
as Senator Gore has proposed, but in addition, since such countries undoubtedly 
would be willing to contribute a portion of the cost of such nuclear power facilities 
a good deal more than jut six reactors can be built for our assumed $200 
million. Needless to say, internationally, the nuclear stock of this country 
would increase immeasurably. 

I am in favor of the international demonstration power plan since I am con- 
vinced that many countries would be anxious to participate in a program wherein 
technical and financial help would be received from the United States. Sec- 
ondly, since such plants undoubtedly would be built and fueled by the American 
nuclear industry, we will have achieved, not only international recognition, but 
also a great stimulus to the growth of nuclear technology in this country. 

Specifically, my reasons for my recommendation are as follows: 

1. With foreign capital added to the available United States funds, more 
nuclear powerplants can be constructed and evaluated than with the use 
of the same amount of United States Government money alone. 

2. This may open the door for the additional flow of private capital to 
foreign investments of this type. 

3. The experience in constructing and operating these powerplants will 
be spread across a wider base of our nuclear manufacturing industry. 

4. The experience gained in constructing and operating these powerplants 
will stimulate greater confidence in the operation of reactors for power 
generation in this country and will provide more knowledge and incentive 
for the later additional private construction and operation of nuclear 
powerplants. 
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5. There is a greater chance of finding a low-cost nuclear powerplant if 
a greater number and diversity of reactors were built. under this program 
than if just six were built. 

6. Our leadership in international nuclear technology would be assured. 

7. We would be providing the peoples of many technologically backward 
countries with an outstanding opportunity to raise their standard of living. 

In conclusion, I should like to state that I believe industry is willing and 
capable of implementing the intent of Congress when it passed the Atomic En- 
ergy Act of 1954. To this end, Sylvania is planning major investments in order 
to provide a complete commercial fuel manufacturing and reprocessing service. 
I further believe that we can maintain first place in international nuclear 
power technology best by undertaking immediately a cooperative program with 
technologically underdeveloped countries, as recommended by Mr. Robert Mc- 
Kinney, and at the same time stimulate a more rapid growth of power-reactor 
technology. 

I very much appreciate your invitation to present my views and hope that I 
shall be able to be present personally at future deliberations of the Joint Com- 
mittee whenever you believe I can be of assistance to you. 

Respectfully yours, 
Watter B. Krnaston, 
General Manager, Atomic Energy Division. 


REMARKS PREPARED BY EUGENE M. ZUCKERT, FOR DELIVERY AT INDUSTRIAL NUCLEAR 
TECHNOLOGY CONFERENCE, COSPONSORED BY ARMOUR RESEARCH FOUNDATION AND 
NUCLEONICS MAGAZINE, CHICAGO, ILL., WEDNESDAY, May 16, 1956 


In acknowledging my appreciation for Mr. Luntz’ introduction, I want addi- 
tionally to express my admiration for the part that Nucleonies, under his editor- 
ship, is playing in the development of atomic energy. 

The first issue of Nucleonics was published in September 1947. Recently, I 
had the privilege of inspecting a copy of that edition. The contrast with today’s 
assured format and varied content, mirrors the progress of atomic energy in a 
particularly striking way. The articles in that first issue were necessarily con- 
cerned with only the very fundamentals of isotope techniques, nuclear particle 
technology, prewar nucleonics literature. 

There are highlighted in that interesting first effort two quotations, which 
signaled a concern upon which Nucleonics has concentrated consistently deter- 
mined effort, and made so great a contribution. These quotations express the 
maxim that “diffused” and “widespread and informed” knowledge are basic to 
progress in atomic energy. 

Nucleonics has capably pressed for that diffusion. When I was a member of 
the Atomic Energy Commission, I was charged with the necessary and difficult 
responsibility for maintaining the objective of security protection of informa- 
tion. At many points this inherently conflicted with the pressures for telling 
more. In that capacity and since, I have known how firmly and intelligently— 
and with a greut consciousness of responsibility—the pressure for spreading in- 
formation has been exerted by Nucleonics. The momentum of atomic energy 
development will steadily grow and its fruits will be magnified as more informa- 
tion achieves an ever wider circulation. Nucleonics’ contribution toward that 
end, and Mr. Luntz’ leadership, are a unique and proud addition to the tradition 
of our journalism. 

The Armour Research Foundation and Nucleonics are performing a service to 
industry in sponsoring this conference. There are many reasons why this is true, 
but two appeal to me particularly. 

First, I think that there is exemplified here the revolution that is taking place 
in American industrial research methods. There must be—particularly for the 
companies that are not giants of industry—an ever greater turning to centralized 
research organizations and facilities, such as the Armour Research Foundation. 
The company that wants to stay abreast cannot afford to support under its own 
roof, all the specialized skills and equipment required to do the technical search- 
ing that is becoming a greater task for more and more industries. There must 
be a willingness by individual companies to engage in more cooperative effort 
and cooperative support, and to create research instruments of common usefulness 
such as the Armour Research Foundation reactor. This joining together is vital, 
not only to the progress of research, but also the preservation of a truly competi- 
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tive system. The alternative can only be a growing concentration of effective 
industrial research in fewer hands. 

Secondly, I regard this conference on nuclear science in other than power 
uses, significant because of attention those uses deserve. This meeting reflects 
so vividly the surge of atomic energy into areas where, just a few years ago, 
the outlook was believed so modest. For example, it was less than 4 years 
ago that, as a member of the Atomic Energy Commission, I inquired about the 
future prospects of radiation in chemistry. I asked a lot of people in atomic 
energy, many highly expert. The response was almost uniformly cautious, 
often downright discouraging—and usually for seemingly unimpeachable 
reasons. 

It has taken only a brief interval to prove how wrong they were, and many 
of you in this room are responsible for that progress. Looking back, it is 
inconceivable that the brief history of atomic energy could have proved so 
eonclusively to the pessimists that things which had never been tried, could 
not be done. Now it is clear, of course, that in radiation we have a new mode 
of energy with a versatility yet untapped: radiation as a catalyst, radiation 
to effect new chemical reactions, radiation to create new or improved chemical 
products. Already we see, or can foresee, better pigstics, revolutionary tech- 
niques of food preservation, and a whole host of other exciting possibilities well 
known to you. As we search and try more, as more radiation sources become 
available, and as knowledge disseminates and proliferates, possibilities yet un- 
dreamed of will become realities. Even at this early date, we know that the 
nonpower uses of atomic energy will have a steadily increasing impact upon 
the revolution of our technology. 

It is truly amazing that so much can have taken place in atomic energy in 
such a brief period of time. Certainly, the world has never seen such a com- 
pression of research and development to attain significant new advances. 

It must seem strange, therefore, that a major issue emerging today is whether 
this country is moving fast enough in atomic energy. The question focuses 
about atomic power, and, indeed, there has been much soul-searching concerning 
it within recent months. 

A majority of the Atomic Energy Commission and the leading spokesmen for 
industry maintain that the United States program is proceeding at a proper 
pace. But there are many informed dissenters. Senator Albert Gore, of Ten- 
nessee, has proposed a Government reactor program based on the failure of 
private industry since the passage of the Atomic Energy Act of 1954 to make 
the necessary degree of progress. As the Senator stated recently: 

“However laudable may have been the motives of the proponents of this act, 
2 years of its operation offer conclusive evidence that we are simply not getting 
ahead with the job with proper efficiency and prompt development of atomic 
power.’ 

Commissioner Murray goes a step further and has proposed that the Govern- 
ment undertake the construction of reactors producing a million kilowatts of 
electrical power here and overseas by 1960. 

What these men have in mind has its principal impact upon the problem of 
our world leadership in supplying atomic power facilities for the other countries 
of the world. 

The program for the peaceful use of atomic energy was nobly conceived. The 
President’s address to the General Assembly of the United Nations on December 
8, 1953, caught the imagination of all mankind. Here certainly was a bold 
attempt to overcome what was termed “the fearful atomic dilemma.” The 
President’s words were inspiring: “The United States pledges before you—and 
therefore the world— * * * to devote its entire heart and mind to find the way 
by which the miraculous inventiveness of man shall not be dedicated to his death 
but consecrated to his life.” 

The Congress in the Atomic Energy Act of 1954 broke the restrictions, which 
from the first had surrounded the field of atomic energy, and established the legal 
framework for a broad program of assistance and cooperation. It did this 
because it realized the need for leadership in bringing the benefits of this great 
force to the peoples of the world and the political advantage which would 
follow United States leadership. 

That the world looked to the United States for leadership cannot be denied, nor 
can the fact that we held ourselves as willing to accept the responsibilities which 
accompany that leadership. 

It would be unfair to say that only little has been accomplished in the period 
which has followed the President’s historic address and the passage of the Atomic 
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Energy Act of 1954. During that period there was convened the First Interna- 
tional Conference on the Peaceful Uses of Atomic Energy, attended by representa- 
tives of some 73 nations and, during which, there was a heartening exchange of 
information on a broad scale. The United States Government has. negotiated 
agreements for cooperation providing for assistance and collaboration and for a 
supply of reactor fuel with some 30 nations. A 12-nation working level group 
of the United Nations has agreed upon a draft charter with the creation and 
organization of an International Atomic Energy Agency. The President has 
allocated for distribution abroad in support of reactor projects 20,000 kilograms 
of valuable uranium 235. 

Viewed in the light of attitudes and actions of just a few years ago, these 
accomplishments are indeed encouraging ; but it is my heartfelt belief that even so, 
and considering further the difficulties of putting into operation and administering 
such a program, our words still outrun our deeds. It is my fear that the indica- 
tions for the future portend that the responsibilites which we have accepted will 
exceed our accomplishments. Such can only defeat the high and noble intentions 
and expectations with which the atoms for peace program was conceived. 

What is the difficulty, what has happened, and what is needed? 

We have attempted to place the administration of this great program into the 
pattern of ordinary goverfmental operations. Any one familiar with the proc- 
esses of our Government will understand the complexities which this has 
developed. 

As a result, there is lacking a single authoritative responsible governmental unit 
dedicated to the fulfillment of the aims of the program, without redtape, and 
without the jurisdictional disputes and governmental infighting which inevitably 
follows: 

The Atomic Bnergy Commission rightfully has assumed the lead in carrying 
the program forward, but it does not have that single authority and respon- 
sibility which is so essential. It must become involved, and thus the program 
must become involved, with the Department of State and with the various 
seemingly related policies and programs of that Department. It must become 
involved with the International Cooperation Administration, with all of the 
entanglements, procedures, and inconsistencies which apply generally to our 
foreign-aid program. As a result, the atoms-for-peace program stands in danger 
of becoming submerged by other programs. 

I submit that the program should, to the utmost possible, stand alone as a 
simple, ambitious, and determined effort that would have as an immediate 
objective the construction and operation of power reactors abroad, with a definite 
near-term timetable as its core. Today the United States Government is not 
building nor planning to build a single power reactor abroad. 

We cannot treat this great effort simply as another phase of technical assist- 
ance. As Senator Pastore, of Rhode Island, who occupies a position of real 
eminence in the field, recently said before the Senate in connection with the 
proposed International Atomic Energy Agency : 

“The only things that will make it work—and the only things that could make 
it work are the reactors which we are yet to build.” 

This applies to the whole atoms-for-peace program. Senator Pastore said 
further : 

“The international agreement is not worth the paper it is written on unless 
we build the reactors which will convert special nuclear material into electricity 
and power. The whole crux of the international agency idea lies in our ability 
to get on with the job to build these reactors.” 

This should be the basic approach—as I have said, simple, specific and 
determined, carried forth by a clear, unmistakable command decision. 

We have in this country on other occasions in history gone forth with great 
programs thought to be impossible. When we have succeeded, it was done 
because the program was uncomplicated in its essence, direct and imaginative, 
because it had a priority understood throughout the Government, and because the 
organizational machinery to finish the job carried the necessary authority to do so. 

Great programs accomplish the seemingly impossible and translate an idea 
into a reality. It is in the same spirit of single-mindedness and purpose that 
we should approach the problem of getting power reactors built abroad. Let 
us not diffuse responsibility, but rather let us give to one unit of our Government 
full authority to achieve the established objectives. And of crucial importance, 
let us assign to that task the dollars which will insure it can be done. 

Toward this end, I recommend that the Congress give to the Atomic Hnergy 
Commission the authority to allocate up to a billion dollars to be made available, 
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through any means at its command, for the construction, within the next 4 years, 
of at least 10 power reactors abroad, these to be followed within the following 
6 years by another 40 reactors. I emphasize number of reactors rather than 
large numbers of kilowatts of installed power because in many places of the 
world, quite small amounts of power would be the proper way to accomplish the 
objectives of the program. 

And let us not complicate the realization of this goal by entangling it in the 
difficulties of other phases of our foreign policy, or consider this simply as 
technical or financial assistance in the conventional sense. 

We have spent many billions of dollars in developing an atomic weapons pro- 
gram, designed to maintain peace throughout the world. It does not seem to 
me unreasonable to allocate $1 billion for a program of such importance for the 
same objective. The ultimate cost of the program will be considerably less. 
Even in the present uneconomic state of reactor-power technology, project costs 
could be made partly recoverable. As we learn more, the economic self-sufficiency 
of the reactors will improve. 

It is not my view that power reactors alone should be the sole objectives of the 
program ; but also that we should intensify our efforts in other fields particularly 
in the matter of training technical personnel and in the humanitarian uses of 
isotopes. But power reactors abroad should be and can be the dramatic focal 
point of our effort. 

We have spoken in clear tones to the world. Our program for action to 
implement our words should be as inspiring. 

That the program I have suggested raises questions and difficult problem can- 
not be denied. The decisions that are to be made in carrying it out will make 
many people,unhappy. But the hard fact is that time is slipping by, and we are 
talking of a wasting asset. Unless we move forward with an aggressive, 
tangible program, the advantage we scized in 1953 with the boldness of our con- 
ceptions will be diminished and, indeed, we may awake to find it gone. All the 
words that can be said about the importance of atomic energy as a force for 
survival have been said. God grant us boldness in meeting the challenges of 
atomic energy, for it may well be that our degree of boldness will determine the 
fate of life upon this earth. 


Chairman Anperson. Mr. Pickett, we are very glad to have you back 
with us for your comments in behalf of the National Coal Association. 


STATEMENT OF TOM PICKETT, EXECUTIVE VICE PRESIDENT, 
NATIONAL COAL ASSOCIATION 


Mr. Pickxerr. Thank you, Mr. Chairman. 

Mr. name is Tom Pickett. I am executive vice president of the 
National Coal Association with offices in the Southern Building here 
in Washington. 

The National Coal Association is the trade organization of the 
bituminous coal mineowners and operators whose total production 
is two-thirds of all the commercially produced bituminous coal in 
the United States. 

The bituminous coal industry is opposed to S. 2725 and similar 
proposals to adopt a “crash program” approach to the atomic gen- 
eration of electricity, for the following reasons: 

1. There is no current domestic need for the development of a new 
source of power. 

2. The construction of a large number of nuclear power plants with 
the Government paying all the costs would constitute a partial aban- 
donment of the free-enterprise system and a long stride toward com- 
plete socialism. 

3. The program called for by this bill would result in the con- 
struction of unnecessary plants, duplicating experimental plants, at 
high cost to the taxpayers, for the production of high-cost power. 
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4. Beneficial results can best be obtained by orderly research and 
development of nuclear power possibilities, with say attention to 
the least possible 


the hazards affecting the public welfare, and wit 
encroachment on the private enterprise system. 

The coal industry does not oppose the Government’s present pro- 
gram for orderly research and development of experimental nuclear 
powerplants. The industry recognizes the need to continue Gov- 
ernment sponsorship of the development of nuclear power through 
the experimental stages. 

On February 15 of this year, I presented to this committee the 
views of the bituminous-coal industry with respect to the atomic- 
energy program, and with respect to the report of the McKinney 
panel. In my statement at that time I quoted the resolution adopted 
on November 1, 1955, by the board of directors of the National Coal 
Association, setting forth the policy of the coal industry on atomic 
energy. I believe that policy statement is so important it warrants 
repetition here: 


Be it resolved by the Directors of the National Coal Association, That the fol- 
lowing facts and principles should be considered by the executive branch of the 
Federal Government, the Members of Congress, the Atomic Energy Commission, 
and the American people, in determining the role of the Federal Government 
in the development of atomic energy : 

I. In the progression of humanity, in furthering world trade, in advancing 
the cause of peace and in maintaining the world leadership of the United States, 
there is a need to continue Government sponsorship of the development of 
nuclear energy. To this end, the National Coal Association recognizes the 
need for the Government to support the national laboratories and to carry out 
the basic as well as applied research in the field of atomic energy. 

II. Future development of economically feasible nuclear power is necessary to 
provide power for underdeveloped areas of the world, to assist nations which 
have power shortages, and to protect the future of the United States in the power 
field. The National Coal Association therefore recognizes the need for the 
Government to continue to power demonstration program to optimize the condi- 
tions under which atomic power is generated. 

III. The public interest requires that atomic energy be utilized principally in 
whatever ways or processes it will contribute efficiently to the energy require- 
ments of the United States and the world. The conversion of solid fuels to gas 
and to liquid fuels through the utilization of atomic energy promises great benefits 
to the people of the United States. The national laboratory effort should be 
directed toward minimizing atomic-energy fuel-processing costs, increasing the 
safety of reactor systems against the public hazards, and developing high tem- 
perature materials of constructon to the end that all sources of energy will 
receive their fair share of the total effort to achieve progress. 

IV. The United States is one of the few nations of the world blessed with 
sufficient reserves of fossil fuels to meet the Nation’s power requirements at low 
eost for centuries to come. In the United States the most economic source of 
steam-generated electric power in the foreseeable future will be plants fueled 
by coal, oil, or natural gas. Under the competitive stimulus of our free-enterprise 
system, the ingenuity of the American people will bring about the most beneficial 
results that can be obtained from all energy sources, including coal, oil, natural 
gas, and atomic energy. 

V. The publie interest demands dissemination of actual cost information with 
respect to nuclear fuels to the greatest extent compatible with national security. 
To the extent that Government subsdies are necessary in the development stages 
of the nuclear program, the public should be informed as to the magnitude 
thereof. There can be no reliable forecast of the comparative costs of power 
generation until nuclear fuel costs, and the cost of the safe disposal of radio- 
active wastes, are established. 

VI. The Nation’s best interests are not served by unwarranted optimism about 
the early availability of low-cost nuclear power. 
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S. 2725 would direct the Atomic Energy Commission to construct 
six nuclear power facilities, and would declare it to be the intent of 
the Congress— 


that the full resources of the United States should be made available to advance 
the art of generation of electric energy from nuclear energy at the maximum 


possible rate. 
For the reasons hereinafter set forth, we believe this “crash program” 
is entirely unwarranted. 

The proponents of an all-out program for nuclear power advance 
a variety of reasons therefor, including the following: 

1. It 1s required if the United States is to maintain world leadership 
in the atomic power race. 

2. The United States has an urgent domestic need for this additional 
source of power. 

3. The vast expenditure of money and effort will be justified by the 
quick achievement of cheap power or quicker achievement of it than 
would result from the present program. 

4. Private enterprise is failing to carry its share of the burden 
in the development of nuclear power. A close scrutiny of the facts 
will show that none of these reasons is valid. First, the proponents 
contend that a greatly accelerated program is required if the United 
States is to maintain world leadership in the atomic power race. 
They point with alarm to Russia’s 5,000-kilowatt reactor, and to 
England’s construction program under which that nation expects to 
furnish substantial amounts of power from atomic energy. 

All the known facts indicate that the United States is now in the 
lead in the atomic power race and will maintain that lead under the 
present program. Appearing before this committee on February 29, 
1956, Admiral Strauss said: 

I know of no country that has been selling any reactors in the world except 

ourselves * * * I think we are well in the lead, and we will maintain it 
aggressively. 
In his testimony before this committee last week, Admiral Strauss 
reiterated with emphasis the same thought, and he emphasized other 
valid reasons for the Commission’s opposition to the program pro- 
posed by this bill. 

The atomic power race will be decided by quality, not quantity. 
For instance, if the United States is able to develop and offer for sale 
reactors which will produce electric power at about 10 mills per kilo- 
watt-hour, we will maintain our lead over a country which offers re- 
actors producing 15-mill power. The total cost of the power produced 
will determine which reactors will be utilized, and this will not be 
atfected by the number and variety of reactors in operation. 

Little is publicly known about the Russian nuclear power program. 
[fowever, at Geneva it was made clear that the Russian reactor pro- 
luces power at a cost substantially higher than the cost of convention- 
ally produced power in that country. Since conventionally produced 
power in the United States is much cheaper than it is in Russia, the 
margin between Russian nuclear power costs and United States con- 
ventional power costs is even greater. 

The British speak in hopeful terms of 7-mill power from their nu- 
clear plants, but it is quite obvious that this is an arbitrary and un- 
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realistic figure which will be reached only by crediting the power 
operation with heavy payments for the weapons plutonium produced. 
From the information available to the general public, it appears that 
authorities on the subject are convinced the British reactors presentl 
being planned and constructed will not compete on a cost basis wit 
the atomic power reactors which are being designed in the United 
States, much less with conventional power in this country. 

World leadership in nuclear power will not be maintained by the 
construction of a large number of full-scale power installations merely 
to enlarge the use of atomic energy for power purposes. World leader- 
ship will be maintained by exploiting atomic power— 
at a rate consistent with sound technological, economic, and public policy con- 
siderations— 
to quote the language of the AEC. 

The second argument advanced is that there is an urgent domestic 
need for an additional source of power. Time and again the press 
quotes various spokesmen, including Government officials, to the effect 
that the world reserves of coal are very limited, and the United States’ 
reserves of coal are being exhausted. These statements convey an 
impression which is a complete distortion of the truth. There are 
many nations in the world which do have an acute shortage of coal 
reserves. In the United States, however, we have abundant coal re- 
serves to furnish low-cost power for centuries to come, even if require- 
ments for power production increase as rapidly as indicated. 

The McKinney panel report included official United States Bureau 
of Mines statistics about the coal reserves of this Nation. According 
to the United States Bureau of Mines, the United States has nearly a 
trillion tons of economically recoverable bituminous coal. This is 
enough to last a thousand years, even if we are called upon to double 
the current rate of production. Further analysis of the figures sup- 
plied by the Bureau of Mines shows that approximately one-fourth 
of those reserves are “recoverable at or near present costs” (enough 
to last nearly 500 years at the current rate of production). 

Again, the Bureau of Mines figures show nearly 300 billion tons 
more of those reserves (enough to last an additional 500 years at the 
current rate of production) could be recovered at from 114 to 1% 
times present costs. There is, therefore, an ample supply of bitumi- 
nous coal to furnish the energy demands on our industry not only for 
the next quarter of a century, but for the next millenium. 

In the face of these official Government figures, it is intellectually 
dishonest to imply that our coal reserves are rapidly vanishing. Cen- 
turies from now our coal reserves may begin to reveal a tightening 
supply, but that hardly implies any “urgency” for the program pro- 
posed in this bill. 

We not only have the coal—we have the ability to produce it. Un- 
like the coal industries of many foreign nations, the United States 
coal industry has achieved, and is continuing, an astounding rate of 
technological improvement. In 1940 only 35 percent of underground 
coal production was mechanically loaded, and national productivity 
averaged slightly over 5 tons per man per day. At the present time 
more than 82 percent is mechanically loaded and national produc- 
tivity averages 9 tons per man per day. The Bureau of Mines states 
that “significant developments are expected in all phases of the coal 
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economy, including mining, transportation, improvement in present 
utilization, and in new or expanded uses. 

Countries less fortunate than the United States, faced with a power 
shortage, may be compelled to proceed now with the construction of 
nuclear powerplants which are far from satisfactory and whose prod- 
uct is of such high cost as to make it an impractical and uneconomic 
operation if in the United States. Such a course should not be 
followed here. England finds itself unable to meet its present power 
requirements with coal, and is therefore forced to seek another power 
source immediately. For this reason, the British are unable to pur- 
sue the most efficient method of developing economic nuclear power. 
On October 26, 1955, speaking at the National Industrial Conference 
Board’s 4th Annual Conference on Atomic Energy in Industry, the 
Right Honorable Lord Citrine, chairman of the Central Electric Au- 
thority of Great Britain, said England is faced with a “very acute 
shortage of coal,” which would grow to a shortage of 10 or 11 million 
tons per year by 1965. Lord Citrine said there was no indication of 
future improvement of coal output in England. He then stated: 


Now with this as a background, it follows that our approach to the problem 
of utilizing nuclear power for electrical generation must be somewhat different 
from those in countries like your own, where you have vast resources, not merely 
of coal but of water and natural gas. 

I think it is important to remember that what might be uneconomic in the 
United States might prove in Great Britain not only to be economic but abso- 
lutely imperative for the industrial life of our country. Britain must push out 
with the development of nuclear power, and it is with that consideration al- 
ways before us that we have to view this problem * * *. 

The real problem is that there may not be sufficient alternative fuel available 
and in these circumstances the economic argument moves into a different field. 
Then the problem can be stated in the following terms: Is it better to scale down 
our industrial output and living standard to the amount of fuel that is available? 
Or should we bear the extra costs of nuclear power and, by a corresponding 
tightening of our belts in other sectors of our economy, maintain our industrial 
activity and our economic strength? 


As previously shown, the United States has no corresponding fuel 
deficit. For that reason, we are not forced to undertake the inefficient 
and uneconomic road to the development of nuclear power—indeed, 
it would be very extravagant of our tax resources to do so. 

A third argument advanced by the supporters of the principle of 
this bill is the expectation that widespread construction of reactors 
will result in quick achievement of cheap power, or quicker achieve- 
ment of it than would result from the present program. Competitive 
nuclear power, like world leadership in the nuclear power race, depends 
upon quality, not quantity. Construction of a large number of reac- 
tors to produce power at costs far in excess of power from conventional 
fuels is not the most promising road to accomplish the scientific 
developments necessary before nuclear power can compete with con- 
ventional fuels. There is no assurance that nuclear power will ever 
be as cheap as today’s power from conventional fuels. Eventually, 
with the proper scientific research, utilized in the most efficient manner, 
the cost of nuclear power might be reduced to a point where it may 
be of some benefit to the economy after conventional fuels become 
scarce or greatly increase in price. Whether the crash program ap- 
proach or the orderly scientific research approach is adopted, there 
is no indication that the result will be a power cost any lower than 
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today’s power from conventional fuels. Furthermore, the cost of 
conventionally produced power is expected to drop with improved 
technology in mining, transportation and utilization. 

One of the limiting factors to nuclear power progress is the extreme 
shortage of qualified personnel. Progress in the nuclear power art 
should be achieved far quicker by using the available personnel on 
research and experimental plants, than by using such personnel in 
the construction and operation of a number of plants which admittedly 
are going to be unable to contribute to the Nation’s energy supplies 
on an economic basis. The potential of scientific personne will par- 
ticularly be wasted where they are used for projects which duplicate 
other projects. 

Passage of S. 2725 would result in uneconomic utilization of scien- 
tific personnel by providing for the construction of projects which 
will duplicate other plants. We submit that no project should be con- 
structed with Government funds or subsidy to produce power at a loss 
unless it is a new type of facility which is different from any other 
facility. Government subsidy of one of each basic type of reactor 
may be justified on the grounds that the knowledge and experience 
thereby gained advances the nuclear power art. To subsidize a plant 
which duplicates substantially a plant of the same type is to waste 
personnel and money. This viewpoint was well stated by AEC Chair- 
man Lewis L. Strauss on November 9, 1955, when he said: 

The information paid for in this manner must, of course, be new information 
which will supplement existing knowledge, otherwise it cannot be said to con- 
tribute to the advancement of the art. This means that the Government, generally 
speaking, will not invest in projects which appear to duplicate each other. Under 
this philosophy the Commission could not justify giving financial assistance to 
research and development work on two or three reactors which are of the same 
type and size, and which, therefore, could be expected to produce the same or 
very similar data. 

In this connection, it is important to note that S. 2725 provides 

that— 
The reactor construction program authorized by this act shall be in addition 
to the reactor development program being carried out by private or public 
groups under licenses authorized by section 103 of the Atomic Energy Act of 
1954. 

The Atomic Energy Commission recently stated to this committee 
that it presently has eight major types of reactors which are currently 
under consideration. Listed were nine pilot-sized reactors which are 
under construction by the Government for the purpose of developing 
civilian atomic power. Listed was one full-scale plant (the pressur- 
ized water reactor at Shippingport) under construction by the Gov- 
ernment. Listed were 10 reactors which will be built with Government 
subsidy. In addition, there were three reactors listed which will be 
built without Government contribution to the capital cost. Already 
duplication of effort is becoming a probability, because the Shipping- 
port reactor, the Yankee atomic reactor, and the Consolidated Edison 
reactor will all be of the pressurized water type, even though there 
is some difference in size. 

At the present time is cannot be determined how many of these 
reactors will eventually be licensed under section 103 of the Atomic 
Energy Act. However, it seems quite plain that S. 2725 expresses 
the intent that the six new plants called for would be built in addition 
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to the present program and in duplication of plants which will be 
constructed under the present program. 

Information available makes it quite obvious that at least one of 
each type of reactor considered worthwhile will be constructed under 
the present program, with or without Government contribution to 
the capital cost. It follows, therefore, that each and every one of the 
six additional plants which would be constructed under S. 2725 would 
be a duplication of some other plant and would be an inefficient and 
wasteful use of personnel and money. 

A fourth reason assigned by proponents of this crash program is 
that private enterprise is failing to carry its share of the load in the 
nuclear power program. It is quite obvious to us that this charge is 
incorrect. We have been cited no instance in which the Atomic En- 
ergy Commission has failed to receive private enterprise cooperation 
in any type or size of reactor considered worthwhile. Commission 
officials have previously testified, in effect, that every type of reactor 
is proceeding as fast as orderly planning and development will permit. 

Private enterprise is contributing a great deal to the nuclear power 
development program through the construction of experimental plants. 
Private enterprise should not be expected to waste their own or the 
Government’s money on the construction of plants which will merely 
increase the consumption of nuclear power but which will not con- 
tribute to the nuclear power art because they duplicate other plants 
and will not produce new knowledge. Neither should the Govern- 
ment itself do so. 

A recent publication of the American Enterprise Association, en- 
titled “The Role of Government in Developing Peaceful Uses of 
Atomic Energy,” had this to say: 


If nuclear-produced power is to assume its proper place in the world econ- 
omy, it must eventually do so on a basis of free and open competition with other 
power-producing fuels and not by subsidy, international or otherwise * * *. 

Shall we absorb atomic industry into the traditional framework of our so- 
ciety? Or shall we use the excuse of atomic age problems to abandon the 
democratic processes? * * * 

If atomic energy is to become a part of our traditional economic and political 
structure, the next decade will require a continuation of the program begun in 
1954-55, thus encouraging atomic energy to be assimilated by the competitive 
system * * *, 

Employing the highly efficient price system in the development of atomic 
energy is not something which can be accomplished immediately * * *. The 
sooner a maximum degree of freedom can be given to industry, including the 
freedom to lose money, the less likely we are to misuse our resources. It 
may also be the way we can contribute most to the economic advance of the 
world. In struggling to preserve civilization, freedom is our greatest asset; we 
ought to exploit it to the full. 


The duplicate facilities called for by S. 2725, to produce high-cost 
electricity at the expense of the taxpayers, would increase the un- 
known but potentially disastrous, public hazard. There is serious 
question whether Congress should subject the people of this nation to 
such dangers even where the plants involved are true research plants 
which may eventually benefit the public. We very strongly feel that 
Congress should not impose these Laonehs upon the people merely for 
the construction of unnecessary plants, particularly when so little is 
known as yet about the full disaster potential. 
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I believe the following statement, which I made before this com- 
mittee on February 15 of this year, warrants repetition here: 

On the basis of the known facts, we believe that in most sections of the United 
States the most economic source of steam-generated electric power in the fore- 
seeable future will be plants fueled by fossil fuels. We believe that for the 
foreseeable future the maintenance of a dynamic and expanding economy will 
depend upon the availability of ever-increasing amounts of low-cost energy 
from coal. We have the coal reserves necessary to meet the nation’s needs, 
We have the know-how and the manpower to produce that coal. We confi- 
dently expect to meet the Nation’s expanding energy demands within the frame- 
work of the free-enterprise system, without subsidy, and we believe the Na- 
tion’s dependence upon coal warrants close congressional scrutiny to the end 
that legislative inequities against the coal industry shall be eliminated. We 
do not fear inroads upon our market by nuclear power—we believe that for 
many years to come the atomic energy program will consume far more coal 
than is displaced by nuclear power. 


_ Thank you for the opportunity to present the views of the coal 
industry. 

Thank you, Mr. Chairman. 

Senator Jackson (presiding). Thank you, Mr. Pickett. We ap- 
preciate having your statement. 

I merely want to make one comment. I think Senator Gore made 
it clear that his proposal would not duplicate nor is it the purpose of 
his proposal to dos icate proposed private or publicly constructed or 
owned reactor facilities. There may be some misunderstanding, but I 
think he has made it quite clear that the intent of the proposal is to 
build new plants of new design so new experience may be obtained. I 
believe that is true. There may be some misunderstanding about it, 
but anyway that is what he has indicated. 

We do appreciate your coming up and testifying and we always 
enjoy your appearances before the committee. 

Mr. Picxerr. Thank you, sir. May I make one brief comment in 
response to your statement ? 

Senator Jackson. Certainly. 

Mr. Picxerr. We do not understand from reading Senator Gore’s 
bill that the result will be as you have stated. I do not disagree with 
the chairman’s statement on the point, but we don’t understand it from 
a reading of the bill. We do say, however, that whether it be true 
there is a duplication or not, it is not compatible with economy of 
personnel or money to construct, just for the sake of generating power, 
unneeded facilities in this country, under the circumstances outlined 
in the bill. 

Senator Jackson. So far the Atomic Energy program has really 
helped the coal industry in Hanford and of course in the TVA area. 

Mr. Picxerr. We agree that is true and we anticipated as stated 
in our conclusion it will be true for many years to come. At the same 
time we just feel that this ought to be an orderly program of devel- 
opment. We have endorsed, as I believe the chairman knows, the pres- 
ent program, not the program embodied in this bill, if I may say. 

Senator Jackson. Thank you ever so much. We appreciate your 
coming. 

The committee will stand in recess until 2 o’clock in this room. 

(Whereupon, at 12:30 p. m., the committee was recessed, to recon- 
vene at 2 p. m., the same day.) 
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AFTERNOON SESSION 


Representative Price. The committee will be in order. — 

This is a continuation of the hearing of the joint committee on the 
legislation to accelerate the civilian reactor program, including Senate 
bill 2725, introduced by our colleague, Senator Gore. ' 

The first witness this afternoon is Charles H. Weaver, vice president 
of the Westinghouse Electric Corp. 

Mr. Weaver, will you begin your statement, please. 


STATEMENT OF CHARLES H. WEAVER, VICE PRESIDENT, 
WESTINGHOUSE ELECTRIC CORP. 


Mr. Wraver. Thank you, Mr. Chairman. 

My name is Charles H. Weaver. I am vice president of the West- 
inghouse Electric Corp., responsible for that company’s atomic power 
operations. 

In appearing before your committee today, I am hopeful that I can 
be of some assistance in your deliberations aimed at assuring that the 
United States has an adequate atomic power development program 
underway. 

I intend that this statement shall be a brief one in view of the many 
considered thoughts which have already been presented since these 
hearings opened last Wednesday morning. 

My primary objective will be to acquaint you with the scope of my 
company’s activities in the nuclear power field and the status of those 
projects which are directed toward the generation of electricity from 
nuclear energy. 

Westinghouse is a manufacturer of power equipment. This was our 
motivation to actively enter the reactor development field some 8 
years ago. 

At that time, the law only permitted us one customer, the Govern- 
ment, and our efforts for 5 years were devoted to the strategic applica- 
tion of nuclear power to a submarine. 

With the successful operation of the submarine thermal reactor pro- 
totype plant in Idaho in early 1953, all of us were given the first 
evidence that large amounts o useful power could in reality be pro- 
duced from the atom. 

With that event, our country took first place in the world’s atomic 
power program. I do not believe that we shall ever lose that position 
of leadership so long as we continue to concentrate on advancing the 
art through the most profitable use of our resources in technical man- 
power, industrial know-how and facilities. I vigorously support 
Admiral Strauss’ statement that kilowatts should not be regarded 
as the measurement of accomplishment. 

In 1953, the technology of pressurized water reactors appeared ready 
to be advanced to plants much larger than those required by a sub- 
marine. Not only because of the law as it existed then, but also facing 
the tremendous risk and obviously large sums of money involved, it 
was only logical that government should determine to proceed with 
the 60,000-kilowatt PWR project and contract, with Westinghouse to 
develop the reactor and with the Duquesne Light Co. to ore the 
turbine-electric portion of the plant and operate the overall plant. 

This Shippingport reactor, which will be the world’s first full-scale 
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atomic plant for the generation of electricity has been the responsibility 
of the Westinghouse Bettis Atomic Power Division working in close 
partnership with the Atomic Energy Commission and the Duquesne 
Light Co. Its problems have been no less than I pictured to this 
committee in July 1953, but progress has nevertheless been good and 
operation is still scheduled for 1957. 

Early in 1952 my company began studying the application of nuclear 
power to electric generating stations, using Westinghouse facilities 
and money. 

By the time Congress changed the Atomic Energy Act in August 
1954, we were ready to work closely with those electric utilities who 
wished to explore the possibility of atomic power for their systems. 

Today our commercial atomic power activities are oer engaged 
in 2 more of the 7 large prototype powerplant projects which have 
been identified by the Atomic ee Commission. One is the 
homogeneous type plant which we are developing in partnership with 
the Pennsylvania Power and Light Co. 

The other is the pressurized water type plant which the Yankee 
Atomic Electric Co. will build under the power demonstration reactor 
program. 

The Pennsylvania advanced reactor project is a development effort 
jointly sponsored by the Pennsylvania Power & Light Co. and the 
Vestinghouse Electric Corp. The overall goal is to design, construct, 
and place into operation an aqueous homogeneous reactor plant cap- 
able of developing approximately 150,000 kilowatts of electrical 
energy. This plant is to be in operation on the Pennsylvania Power 
& Light system in 1962. 

From the time of its inception in August 1955, to some time early 
in 1958, the task of the project’s scientific and engineering force will 
be to carry out sufficient development work to establish the technical 
and economic feasibility of one of the several proposed homogeneous 
reactor schemes. 

The planned second phase of the project, beginning in early 1958, 
will be devoted to the detailed engineering, design, procurement and 
construction of the plant itself. 

At the present time a total of approximately 60 engineers and scien- 
tists, out of a total of about 100 people, are directly engaged in the 
PAR project, as we call it. The number of technical people will grow 
to about 80 before the end of 1956. 

Included are Pennsylvania Power & Light Co. personnel, as well 
as engineers of the Union Carbide Nuclear Co. who have accepted re- 
sponsibility for the reprocessing system. 

The work that is currently being carried out in our Westinghouse 
laboratory in Pittsburgh can be roughly categorized into four areas: 

1. We are investigating the physical chemistry of thorium oxide 
and uranium oxide slurries with particular reference to the effect 
of different methods of preparation; 

2. Looking toward the obtaining of engineering experience in 
the pumping of suspended fuels through equipment simulating 
that of a reactor plant, we are constructing a number of relatively 
large, high-pressure, high temperature circulating loops. 

The first of these has been completed, has gone through its 
preoperational tests and will be loaded with thorium oxide slurries 
some time this week; 
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3. We are critically examining the plant systems and main- 
tenance and we are evaluating the associated scientific and engi- 
neering problems ; 

4. We are working with component manufacturers on the de- 
velopment of those large components for the ultimate plant which 
are expected to be unconventional as compared with present-day 
powerplant and chemical process practice. 

Although the work I have described has been closely linked 
with the experience gained at the Oak Ridge National Laboratory 
since 1950, it must be pointed out that our work does not duplicate 
present developments at Oak Ridge, but supplements and aug- 
ments this effort by funds from private industry. 

It is only through such extended development efforts that we 
will be able to proceed with confidence into the design and con- 
struction of the full-scale homogeneous reactor plant. 

The Yankee Atomic Electric Co. 134,000-kilowatt nuclear power- 
plant was described by Mr. Webster last Friday. With the objective 
of having a reliable plant in operation in 1960, the pressurized-water 
type of reactor was chosen. 

With the objective of economically competitive power in mind, a 
new nuclear core design is being eatlectalom by Westinghouse utilizing 
stainless steel as the structural material. 

Our commercial atomic power activities are now at work on the 
developmental aspects of this project, cooperating closely with the 
Stone & Webster Engineering Corp., the architect-engineers. To 
make confident predictions of operating results at this point would 
be foolhardy, but the Yankee plant will unquestionably contribute in 
large measure to improved economic performance of pressurized-water 
reactors. 

We will have approximately 65 engineers and scientists at work on 
this project in our own facilities by the end of 1956. 

The third electricity producing atomic powerplant which is the 
responsibility of our commercial atomic power activities is the 11,500- 
kilowatt reactor which is being built by Westinghouse for a syndicate 
of Belgian customers. The first nuclear powerplant to be ordered by a 
foreign country under an agreement of cooperation, and shaded 
for operation in Brussels in 1958, this project is a very real example of 
advancement of the atomic power art through the initiative and 
investment of industry. 

Although a pressurized-water reactor, the requirement of low en- 
riched uranium fuel results in a brandnew design reactor core. This 
means new and costly development, manufacturing and testing facili- 
ties on our part and on the part of some of our suppliers. 

Over 50 of our engineers and scientists are now at work on this 
reactor and I can report good progress. All major plant components 
are on order, the Mallinckrodt Chemical Works are erecting a new 
plant to convert uranium hexafluoride to uranium oxide, and core de- 
sign and core fabrication processes are being finalized. 

With the entire Belgian project being done on a commercial basis, 
economic forces have contributed heavily to the reactor design. This 
can only be healthy for the future of the power reactor business. 

Through facilities and development effort associated with the three 
commercial reactor projects I have mentioned, as well as our West- 
inghouse testing reactor, our atomic equipment department, and our 
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atomic fuel department, my company has already committed in ex- 
cess of $20 million to the reactor development and manufacturing 
business. We shall continue to invest in the future of atomic power 
as sound reasons to do so present themselves. 

When I appeared before your committee on May 16 relative to the 
insurance question, I emphasized my strong conviction that technical 
problems are still our greatest concern in the full development of 
atomic power. Their solution requires not just money and facilities, 
but also that very scarce commodity—qualified technical manpower. 

Strategic applications of nuclear power require tremendous ef- 
fort, but are going to pay off in know-how applicable not only to 
the military, but also to the commercial fields. 

Fortunately, we do not have an immediate requirement in the 
United States for atomic energy as a source of electric power. We 
are not in short supply of coal and do not expect to be for some years 
to come. 

We are not pressed to build any substantial number of reactor plants 
in the immediate future simply to satisfy requirements for electricity. 

Regardless of immediate need, however, there is no question but 
that we should progress as rapidly as possible toward establishing 
atomic power as an economically competitive source of electricity. 

I thoroughly agree with the McKinney panel’s conclusion that the 
competitive status of nuclear power cannot be appraised until actual 
construction and operating experience is in hand. 

Toward this end, it seems apparent that just as soon as a promising 
reactor type is ready for full-scale development, its design and con- 
struction should be pushed forward. This is consistent with our ac- 
tions to date. 

Seven full-scale atomic powerplants are now specifically headed to- 
ward construction and operation between 1957 and 1962. After op- 
erating experience with these, we are going to know a lot more about 
the competitive outlook for atomic power. 

Consider the next 5 to 10 years as a shakedown period. During 
that period build and operate those plants which will contribute to 
our technology and from that experience map our future program. 

My concern, as you know, is that we face squarely the fact that 
nuclear powerplants are still far from being “off the shelf” items. 
These plants and the equipment which comprise them are in an initial 
development period. 

Our current military and commercial atomic power programs al- 
ready impose a heavy drain on our resources of qualified technical 
manpower and industrial know-how. We must avoid spreading our- 
selves so thin that advancement of the art is sacrificed to an expedi- 
ency which is not consistent with the true needs of our country. 

It is my belief that the electric utility companies, working closely 
with power-equipment manufacturers and the Atomic Energy Com- 
mission, will act as a very effective and realistic governor on our 
industrial atomic power program. Given the maximum encourage- 
ment of Government, including a legislative solution to the third- 
party liability problem, I am confident that responsible members of 
the industry will not permit the United States to move into any 
secondary position in the development of commercial nuclear power 
technology. 
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When and where Government assistance is needed will continue 
to be clearly identified as long as we move along as a team. 

I thank you. 

Senator Jackson. Thank you, Mr. Weaver. 

Congressman Price. 

Representative Price. Mr. Weaver, you certainly have made a 
clear statement. I do not know whether you submitted this to the 
public relations office, but I thought maybe it would have been better 
on page 7 to refer to this as a development period rather than a 
“shakedown” period. 

Mr. Weaver. Having been associated from time to time with marine 
type equipment, I suppose we think of shakedown cruises and refer 
to anything that we want to try out as being a shakedown. 

Representative Price. Mr. Weaver, of course, as chairman of the 
Subcommittee on Research and Development, I have been greatly con- 
cerned with the problem of manpower. You are familiar with the 
committee hearings that have been held on that subject. 

I notice that you, as has almost every other witness who has appeared 
here so far in these hearings, made some reference to that problem. 

Your company has been participating in the atomic energy program 
for a good many years. If you people are not experiencing any 
problems, I do not know any other company that would be. 

I wonder if you could elaborate a little on that problem in that 
connection. 

I notice that you have three commercial projects underway now 
under the terms of the 1954 act. 

Now, what particular manpower problems have you had in sstting 
up those projects? Do you anticipate any progress in those projects ? 

Mr. Weaver. I think, Mr. Price, I should start by saying that our 
greatest recruitment effort in the sence of getting qualified technical 
people and training them where necessary still rests in the field of our 
Government development contract responsibilities at Bettis Field. 

This has been a very difficult task. We have naturally realized that 
it was not going to do our country’s overall effort any good to simply 
raid other atomic energy development installations. 

We have concentrated on bringing people in from other fields and 
training them. 

The some practice has been followed in a more limited manner 
with our commercial atomic power activities. We have succeeded 
reasonably well in bringing in people who could do these immediate 
jobs on hand. 

I concern myself with any substantial expansion beyond what we 
have now and any plans we have in the future. 

Representative Pricer. You say you have three projects now. Do 
you think it will be possible for you to take on additional projects? 
If you had a contract to supply a reactor to one of our friends over- 
seas, would you be limited in respect to acting on such a contract be- 
cause you do have three projects underway now, or would you be in a 
position to accept that work ¢ 

Mr. Weaver. Naturally the primary question arises as to the amount 
of technical effort that isin a given project. Ifa project is a duplicate 
of a prior one, the technical effort required is a minimum. 

If the plant, as distinguished from the core development, the reactor 
fuel element development, is relatively standard, is not a new reactor 
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system, then your problem of getting people for reactor core develop- 
ment alone is perhaps the most difficult of the ones we face because 
there we need our metallurgists, we need our physicists, we need our 
heat transfer people. 

We need the searcest technical personnel in this area of core develop- 
ment. 

Where we are talking about plants, this is not so difficult. The more 
conventional engineers can be rapidly trained to assume the mechanical 
and the hydraulic problems associated with the plant, the primary 
loop of a system such as pressurized water. 

Representative Price. You train them as the program goes on? 

Mr. Weaver. That isright. 

Representative Price. There has been a lot of talk, we have heard 
reference to the pirating of technical manpower. I just do not believe 
that exists to the extent that may have been inferred in some of the 
statements that have been heard. 

What has been your experience on that? Where do you get the 
major part of your manpower ? 

I cannot conceive of Westinghouse going out and stealing personnel 
from some other companies. Would you comment on that? 

Mr. Weaver. There are two areas that predominate. One, of course, 
is the colleges and universities, our attempt to bring in young men and 
train them first of all in the company and its organization, and basic 
design schools as we call them, and then bring them into our atomic 
work in the case of those who are interested in such work and train 
them in the specialties connected with nuclear design. 

The other source of technical manpower is among the more experi- 
enced people who have been out in industry. Generally we find that 
there are a number of such people in unrelated production, but not 
unrelated as far as their technical skills are concerned, who have 
interest in atomic power. 

They are not able to apply that interest where they may be and this 
draws them to us in response to our recruitment program. 

I do think that it is important that there is a certain critical mass, 
I suppose, in terms of people and development effort that you have 
going, which in turn will attract further people. 

Representative Price. How many projects would you say that 
Westinghouse has in all phases of the atomic energy program? How 
many reactor projects would you be working on? 

Mr. Weaver. Mr. Price, I don’t believe I can speak for the Gov- 
ernment projects at Bettis. Those projects have not been completely 
announced. 

Representative Price. Five years ago you were probably just about 
getting into this program. How did you build your manpower staff 
from that time to this time to take care of each succeeding project 
that you took over ? 

Mr. Weaver. By continually bringing in new people, training them, 
absorbing them in the organization, splitting them off for new projects 
as new projects came along. 

The growth has been gradual over an 8-year period. 

Representative Price. Was it a difficult job ? 

Mr. Weaver. A very difficult job and very costly job. 
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Representative Price. How would the difficulties of the job today, 
if you were to further expand, compare with what they were when 
you started into the program ¢ i) B8. 

Mr. Weaver. Certainly the availability of technical people, just 
as such, is a much more difficult problem today than it was 8 years ago. 

Representative Price. But you are able to train a certain number 
of le who have no acquaintance at all with this program and 
probab y are trained in mechanical engineering through your plan; 
is that mght 

Mr. Weaver. Yes, we want the basic know-how that comes with 
the electrical engineer, or mechanical engineer or metallurgical back- 
ground, but we do not necessarily require any particular experience 
in the nuclear field. 

Representative Price. Do you do any great amount of this on the 
job training ! 

Mr. Weaver. Considerable. 

Representative Price. How much do you do in relation to the entire 
nuclear staff ¢ 

Understand, I am not cross-examining. This is a very important 
phase of this whole program. I am trying to get some understanding 
of the manpower question, whether it poses a continuing obstacle, or 
whether it is something that you have been able to work out and 
that other companies might be able to work out the same way as you 
have done. 

Mr. Weaver. At our Bettis atomic power division we have had 
constantly not just one, but close to a half dozen different training 
programs running continually. Such a training program has re- 
quired a full-time staff responsible for nothing but training. 

We are following this same practice, necessarily to a lesser degree 
because we are not talking the same large needs as yet, with our 
commercial atomic power activities. 

I think, though, that we always have to go back to the source problem 
in facing up to what is ahead. I was interested in reading today a 
statement appearing in a report of our Westinghouse educational 
department which cited the case of one college where they were grad- 
uating about 270 engineers this June. | 

Some 875 companies requested dates to interview those 270 engi- 
neers; 35 of these companies were turned away for lack of open 
ralendar dates, just dates when they might come in and interview. 

Thirty companies with dates had no student appearing for an in- 
terview at all. 

On the average each senior received 10 offers or a total of 2,700 
offers by 310 companies who interviewed students. 

This is evidence of the very fundamental weakness that we have 
and which we must recognize as we measure our atomic-power-de- 
velopment requirements against all of our other military and non- 
military requirements for technical personnel. 

Representative Price. Say Westinghouse were offered a contract 
by three different nations to build them reactors, or here some half 
dozen utilities in some different sections of the country would seek 
to enter into a contract with Westinghouse in the next few years to 
build reactors for them, would you have to reject those contracts of- 
fered because of the lack of manpower, or do you think you would be 





360 ACCELERATING CIVILIAN REACTOR PROGRAM 


able to build, continue the building of your manpower to the point 
where you would be able to expand with the program ? 

Mr. Weaver. Again, it would depend entirely on the developmental 
content in such contracts. We could proceed with things that we 
had know-how concerning it. We would be less able to tackle com- 
pletely new developments and when I say completely new, I don’t 
mean necessarily from scratch, but things we may have worked on 
across the industry for some time, but which still have many funda- 
mental problems which still have to be solved. That type of contract 
would be a very demanding one and we would have to stop and think 
a long time before we can assume very many of those. 

Representative Price. Now, you have three commercial projects 
on which you are working at the present time; is that correct ? 

Mr. Weaver. That is right. 

Representative Price. Is it possible to coordinate the activity on 
each of these three projects with one another, or do you have to have 
complete separate organizations for each project ? 

Mr. Weaver. We have followed the practice in our Bettis Atomic 
Power Division of setting up a separate project organization for each 
new major development. 

Representative Price. Have you found that to be almost necessary ? 

Mr. Weaver. We have found that to be necessary insofar as having 
sufficient management emphasis on that project is concerned. 

But that, of course, does not mean that you have to have all your 
services in each one of the projects. So normally we have a central 
technical activity which provides laboratory services, computing serv- 
ices, and in general all of the broad and administrative requirements 
of a laboratory function. That would be centralized. 

The development work and the procurement work, structural work 
specifically related to a given project, would be within a specific 
project organization. 

We have in the case of our commercial atomic-power activities a 
project group concentrating on the Belgian reactor and a project 
group concentrating solely on Pennsylvania Power & Light homo- 
geneous reactor. We will have a similar group for the Yankee plant. 

Representative Price. Do you have a specific requirement annually 
for young or new blood in your technical and engineering pool that you 
have to meet in order to keep the organization going. 

Mr. Weaver. I do not have a figure that comes out of any specific 
consideration of that point, Mr. Price, but I would estimate overall 
requirements of normal turnover and building for the future would 
be several hundred young men within our overall atomic-energy work. 

Representative Price. What has been the history of your success 
or failure in recruiting that many each year since you have been in 
this program ? 

Mr. Weaver. We have taken on a reasonable number of people from 
the Westinghouse student course who have been recruited in turn by 
the company from the colleges and universities. 

The rest of the people, younger men, such as you speak of, we have 
had to go outside and get. 

I would say that our experience has been reasonably good, but very 
tight and very difficult. 

Representative Price. Mr. Chairman, that is all I have, 
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Dr. Zinn. As to the subject that Mr. Price was touching on, I am 
familiar with the fact that your program has grown very much in 
the last 5 or 6 or 7 years and that your technical staff has snowballed 
during that same period of time. 

Do you think that other companies, had they had the work 5 or 6 or 
7 years ago, could have developed similar staffs in this period of time? 
It is a little bit of a chicken and egg question I am asking. 

There are other companies who did not have contracts to develo 
reactors as you have. They now do not have any staffs. If they had 
had contracts do you think they would have developed staffs? 

Mr. Weaver. There have been several large projects, of course, 
which have come along in parallel with our own, and I believe the 
have recruited numbers comparable to ours. Now, as to how muc 
you can multiply this and still get what you want, I don’t know. I 
think it is a serious question that this committee has faced. We must 
be alert that Government itself does not impose too great an obligation 
without knowing its overall effects. 

Dr. Zinn. Having in mind one of the purposes of the bill that is 
before this committee, I would want your opinion if through this bill 
other large projects were to be generated, would it be possible for com- 
panies not now deeply involved in this to accumulate staff in a manner 
similar to what you did? 

Do you think that is a possibility ? 

Mr. Weaver. I can ae emphasize that I think this requires a very 
substantial organization, a basic company, to start with. 

And the competence of the people who are in charge will determine 
to a great extent the company’s ability to recruit. I do not think there 
is any yes or no answer to it. I think people can continue to be re- 
cruited in this business. Their training and their absorption, in 
addition to their recruitment, are time-consuming elements. 

Dr. Zinn. The main reason I think you identified in answer to Con- 
gressman Price’s question is that you got started and the nucleus of 
starting people then grew. 

Mr. Weaver. That is right. 

Dr. Zinn. Through your on-the-job training and so on. So per- 
haps the key to the thing is to get the thing started. 

The question is, How do you do this? Perhaps it is to get a contract. 
That is the way your company started; is it not? 

Mr. Weaver. That is correct. 

Senator Jackson. Following that same point, I just wonder if 
there is not an opportunity for private industry to improve its tech- 
niques in building up the know-how in this field. I wonder whether 
most of them are pursuing the best course of action that should be 
pursued in building up personnel, the training program, and so on. 

Apparently your company has done very well. The limited re- 
sources we have available, the technical resources, are such that it 
might be well to see what can be done on the part of industry to im- 
prove their methods. 

Don’t you think there is an area in which we can better utilize the 
know-how that we can draw from and work out a lot of these things 
that you have mentioned, on-the-job training programs, and so on, 


that result in a better utilization of the limited technical resources 
that we have? 
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Mr. Weaver. I think that is definitely so. I think that we have 
to be very careful that we are using technically trained people in the 
proper positions and that we are using technicians and nontechnically 
trained people wherever we possibly can. 

We certainly must conserve that scarce item. 

Senator Jackson. Yes, people can come before the committee and 
say, “We can’t do this job,” but query whether it is true, it may be 
possible that some of them are not utilizing the best methods and 
making the best possible use of the resources, the technical resources, 
that can be made available to them. 

Mr. Weaver. I think we have to be very careful, too, of the fact 
that you just can’t accumulate around you all the good people. There 
is a limited number of really good first-class technical people and the 
more people not quite of that caliber that Pe bring in and try to 
train and absorb, the more you are diluting those good people. 

This provides another serious difficulty in a case like ours. 

Dr. Zinn. The question I have in mind is one on which I would 
like Mr. Weaver to think of the country’s program rather than just 
the reactor-development program of his company. 

I think I am correct in stating that your company now is pursuing 
almost exclusively the aqueous homogeneous and water-cooled ap- 
proach. Is that correct? 

Mr. Weaver. Those projects on which we are actively working in 
the direction of actually building a plant are in those two categories. 

I would like to emphasize, however, that we have a considerable 
interest in all of those types which loom particularly as good poten- 
tials for economically competitive power in later years, and our par- 
ticipation in the fast breeder project with the Power Reactor 
Development Co. is just one example of that broader interest. 

Dr. Zinn. My question really is this: Do you think that it would 
be a wise thing for the company to make sure that it has adequate 
coverage of those reactor types which permit high-temperature gen- 
eration of steam and high-pressure steam which the water-cooled 
reactors just can’t do? 

Do you believe there is some advantage perahps ultimately in think- 
ing of the high-temperature approaches even though your company 
is not actively now working on those i 

Mr. Weaver. Again, I believe our participation in the Detroit proj- 
ect emphasizes such an interest. 

I would like to be careful to state that interest is one thing; the con- 
struction of a full-seale plant is another thing. 

I think that we must be interested and that we must support the 
development work that is necessary to determine feasibility. Only 
then, after feasibility has been demonstrated, should we proceed with 
a full-scale plant. 

Dr. Zinn. Well, of course, I could ask this question: What was the 
previous feasibility which had been demonstrated before you entered 
the design and construction of the full-scale submarine plant? 

Mr. Weaver. That was the first. I think we have learned an awful 
lot since that time, all of us. 

Dr. Zinn. But you know that necessity made you go ahead with 
what was a full-scale plant without looking for a pilot? 

Mr. Weaver. That 1s a strategic application. I have carefully dis- 
tinguished between a strategic application and what we must do 
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there and what we are continuing to do there and what we might 
require for the production of electricity in this country. 

Dr. Zinn. Then, for those people who, in their judgment, think 
the generation of electricity on a fairly large scale also has its strategic 
side-to it at the present time, they might be justified in thinking that 
one could move into larger scale construction without all of the pre- 
liminary steps, I mean in their view of the thing. Would you agree 
to that? 

Mr. Weaver. Yes, if there is a strategic side. I have not touched 
upon any strategic side and I have spoken up to this time purely from 
the standpoint of normal need for energy in this country. 

Senator Jackson. Senator Knowland. 

Senator KNow.anp. No question, Mr. Chairman. 

Senator Jackson. I have just one question, Mr. Weaver. 

With reference to the foreign program, do you not feel that there 
is a great opportunity in this area to give American industry an oppor- 
tunity to pent in that tremendous market, especially when you 
consider that in many parts of the world atomic power could be eco- 
nomically feasible power due to the lack of conventional fuels or 
hydropower, whereas in the United States we still are up against the 
fact that atomic power is not economically feasible or economically 
competitive with conventional hydropower at this time. 

Mr . Weaver. We have certainly found a considerable interest among 
our foreign friends in atomic energy, as have you. 

The extent of the market as such is very uncertain insofar as I 
am concerned. I think that eventually we will find the same situation 
prevailing as prevails today on more conventional heavy power 
equipment. 

Where this country can advance development and be ahead of 
foreign countries the manufacturers of this equipment will sell equip- 
ment. When the countries who are interested in using this equipment 
bat a own industries, then, of course, that market will shrink 
rapidly. 

Saastie Jackson. Is your company working on the implementation 
of the President’s program of making U-235 available on a followup 
basis for participation in the reactor-plant construction program ‘ 

A lot o ple are going to be asking, “There is a tremendous 
amount of U-235 that is being available. What happened to it?” 

I take it as it stands now, it is a matter of your dealing with 
various countries, assuming that agreements are worked out and so on. 

But I am wondering what your company is doing and what in- 
dustry in general is doing for them. 

Mr. Weaver. Today there is one country, of course, besides Eng- 
land and Canada, and that is Belgium, who can actually buy a plant 
and we expect to have a plant in operation in Belgium in 1958. 

Senator Jackson. Has your company made a survey around the 
world to indicate whether or not the governmental assistance may 
be necessary to help these countries get started ? 

Mr. Weaver. I would say that from our talks, and I have not ac- 
tively participated personally since last summer, but I would say from 
the conversations that our international company people have had 
abroad, the matter of assistance, financial assistance, has not loomed 
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nearly as important as the straightening out of the internal problems 
within the country, such as Italy. Some people want plants there, 
but they don’t know whether they want atomic power monopoly or 
not, within that country. 

They must decide whether government is to own their plants or 
whether private industry may purchase plants before that market is 
going to materialize. 

Of course, after they make that decision, they must enter into an 
agreement of cooperation with this government. This type of prob- 
lem seems to be a more prevalent one to be encountered than the 
financial one of assistance from this country to finance such a plant. 

Senator Jackson. How about underdeveloped countries? Forget 
about Europe, which has an industrial background. How about the 
underdeveloped nations? 

Mr. Weaver. We have had no conversations with any of these 
people. I think unquestionably for plants to go in those areas they 
probably would have to be supported by the country that is going to 
supply them. To what extent, I don’t know, sir. 

Senator Jackson. It does seem to me to be very important that 
American industry get together with some kind of concrete approach 
on this, or we are going to be looking a bit silly after a while because 
here is an offer made for the fuel, but what is being done to marshal 
the industrial resources of America to make it possible to build these 
plants and make this program a reality. 

I mean people will wonder what is going on. I am not being criti- 
cal of industry. Maybe the Government can do something to bring 
American industry together so that we will have a program that will 
be moving along so that there will be some real concrete evidence of 
the announcement that was made by the President making this fuel 
available. Do you not think that is necessary ? 

Mr. Weaver. I think this is right. My statement has looked at the 
problem primarily, as I said before, as a domestic one. 

Now, when we bring in the international aspects, particularly the 
extent to which this country should go in supporting the development 
of atomic power abroad, I believe that is an entirely different question 
and we have to answer that question and if it is desirable that we 
should as a country give support to atomic powerplants abroad, then 
I think you will find industry will come along and do its part just 
as we have tried to do our part in the development of the strategic 
applications for this country and in the development of this country’s 
industry requirements. 

Senator Knowtanp. So far as I know, Mr. Chairman, the Presi- 
dent has not proposed that we ear subsidize the power indus- 
try abroad, either conventional or atomic. 

I think that would be quite a far-reaching program beyond the scope 
of anything which has been suggested. I would be very loath to see 
this Government undertake a permanent subsidy of power develop- 
ment abroad. 

Senator Jackson. I was just thinking of course, we have in the last 
few years spent about $50 billion in foreign aid. I do not know 
whether it is a subsidy or what. 

Anyway, it is gone. We have made this announcement, Senator 
Knowland, that the fuel is available and I think if our program is 
going to be effected that there at least should be some kind of coordi- 
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nation with American industry to get the show on the road. I do 
sincerely believe that it could be very effective, especially in Asia and 
Africa, not only to take care of energy that is needed in some of the 
sections of those two continents, but it could have devastating effect 
on the Russian lies that are being told constantly that the Americans 
only want to use the atom to kill people. 

It could be a double-edged sword, so to speak, the sword and the 
plowshare. 

Senator Knowtanp. I think that was made perfectly clear in the 
President’s statement that there would be fuel available and the bene- 
fits of our research in this field. 

But I do not think that that in itself necessarily indicates that it 
either is or should be sound public policy for this country to embark 
upon the building in all of the countries of Europe, or Asia, or a sub- 
stantial number of them, electric power industry, either by conven- 
tional means or atomic means. 

At least, that is a far-reaching policy. The Senator has mentioned 
the $50 billion which we have spent. That was for the rehabilitation 
primarily of a war-torn Europe and Asia and building of a collective 
defensive system so that they at least would not lose from the possible 
threat of Russia. 

But this to which some mention has been made here today would 
be more or less of a permanent program of a far-reaching nature which 
I think certainly the Congress would want to scrutinize very carefully 
before we embark on it. 

Senator Jackson. I agree, but, of course, we have already spent 
millions and millions of dollars in loans and in grants for power. We 


already take — pride in—I believe I am correct in this—a large 
1 


project in India on which we have made grant and loans, power pro- 
jects. I do not know whether Westinghouse sold the geenrators or not, 
but that has been going on for a long time and our own Government 
has been giving active consideration to the power project in Egypt 
through the International Bank. 

I do not know the exact status of that now. I think it is involved 
in pores 

ut my own thought, Senator Knowland, was that many people 
throughout the world will wonder what is being done about the fuel 
that our Government has offered to the world, to the free part of 
the world anyway. 

My suggestion was that there ought to be some kind of coordination 
in some direction, not with a desire that we are going to give this away, 
but if, we are going to provide, as we have over the years and we have 
a bill before us, technical aid to the point 4 program and economic 
assistance, I want to know why this program should be immediately 
ruled out when we are continuing to render aid and assistance to the 
countries abroad and we have a request, as we all know, from the 
administration, which I think is a sound one, that there ought to be 
some long-term foreign aid commitment. I have always supported 
the foreign-aid program. 

Senator Knowtanp. I have supported the foreign-aid program too, 
but not as a permanent program. 

_ Senator Jackson. Not as a permanent program, but we are all find- 
we Spo is turning out to be permanent in that we have it every year 
with us. 
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I hope it will come to an end one of these days, but that is a long- 
range problem. 

Mr. Weaver. Senator Jackson, I would like to say that if it should 
be Government policy to step out even a bit faster than we are in 
helping foreign countries, we must be very careful that we are both 
ready to render that help in the sense of knowing our own technology 
and having proven it out in this country as atte knowing that ‘the 
country to which we will supply the plant is ready to receive that 
plant. 

I think that that country has to be equipped with people and some 
basic technology which will permit their getting from the plant what 
we intend. 

Senator Jackson. That is right, but when I opened up this area of 
questioning, I was wondering just how this was being handled at the 
present time, whether industry was pushing the program and attempt- 
ing to interest some of these countries where nuclear power would be 
economically feasible. 

Mr. Weaver. I suppose that that is best evidenced by the action that 
was announced last week by the American and foreign power people 
where they have actually committed themselves, as I understand it, 
to supplying some plants without having specific countries in mind. 

That certainly is a direct action of the type you speak of. 

Senator Jackson. If we are going to build atomic powerplants 
abroad, it is obvious that some of these countries do not even have 
the know-how to operate these plants after you build them. 

Mr. Weaver. That is right. 


Senator Jackson. More than that, there is hardly a country, at least 
there is probably none in Asia or Africa, that could build its own 


atomic powerplant. 

Now, if they are going to get atomic powerplants, then it does seem 
to me that American industry has a great SPREE to participate 
in the development of that undertaking which will inure not only 
to the benefit of the people in those countries, but it is conceivable that 
it can inure to the benefit of American industry and to the people of 
this country ; is that not correct ? 

Mr. Weaver. Yes, but I think the Government must set the pace 
and American industry will do its part. 

Senator Jackson. The way it is now I just do not understand how 
private industry would know what to do. 

Mr. Weaver. Today all that we can do is talk to those people who 
might get agreements of cooperation with this country under our law 
in the future and who would be financially able and have the desire 
to operate a nuclear powerplant. 

Senator Jackson. Do you not feel this is one area where America 
with its present industrial advantage over the Soviet Union could 
take leadership in making the peaceful atom available to a lot of 
people that do not have it now ? 

Mr. Weavex. I believe that we have more technology to offer than 
anyone else in the world today. 

Senator Jackson. Yes, but the Russians conceivably, if they want 
to abandon other projects, could move into this area as a part of their 
formal policy. If they do, they would have to in all probability 
abandon some other activities. But we have a broad industrial base, 
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we can pursue a greater number of undertakings at any one time 
than the Soviets can. You would say that in general, would you not? 

Mr. Weaver. Yes, I think that has ens evidenced. 

Senator Jackson. So this is an area where it does seem to me that 
American industry cannot only provide assistance to these countries 
in making available technical know-how and the resources of Amer- 
ican industry, but we can also maybe help our foreign policy. It 
will be a type of program that will leave some concrete evidence 
of results compared with some of the foreign-aid programs that we 
have participated in. 

Mr. Weaver. That is a matter again that I think I must refer to the 
Government for policy and direction. 

Senator Jackson. Are there any further questions ? 

Thank you very much, Mr. Weaver. 

Mr. Weaver. Thank you, Mr. Chairman. 

Representative Price. The next witness will be Mr. T. G. LeClair, 
engineering assistant to the vice president of Commonwealth Edison 
Co. 


STATEMENT OF T. G. LeCLAIR, ENGINEERING ASSISTANT TO THE 
VICE PRESIDENT, COMMONWEALTH EDISON CO. 


Mr. LeCuar. Congressman Price, members of the Joint Committee, 
we are grateful for your invitation to appear again before your com- 
mittee to discuss the experience of the Commonwealth Edison Co. in 
the field of nuclear power. 

Mr. Willis Gale, chairman of our company, appeared before your 
committee on two occasions this year. In his two statements he traced 
our participation in the development of nuclear power from the date 
of our study agreement with the Atomic Energy Commission in May 
1951 to the current status of our project. He told you that: 

1. Out of these studies came our proposal to AEC in March 1955 to 
build a full scale nuclear powerplant 50 miles southwest of Chicago. 

2. It will be a boiling-water reactor. 

3. General Electric Co. will build the plant for $45 million. 

4. Fifteen million dollars, one-third of the contract price, will be 
paid as a research and development expense, by Nuclear Power Group, 
Inc., composed of American Gas & Blectric Service Corp., Bechtel 
Corp., Central Illinois Light Co., Illinois Power Co., Kansas City 
Power & Light Co., Pacific Gas & Electric Co., Union Electric Co., 
and our own company, Commonwealth Edison. The remainder, $30 
million, plus site and overheads, will be paid and capitalized by 
Commonwealth Edison. 

5. With an early settlement of the insurance problem, the subject 
of your recent hearings, we expect our plant to be ready for trial 
operation by July 1, 1960, 6 months ahead of the contract schedule, 
and 3 avai ahead of the deadline set forth in AEC’s construction 
permit and fuel allocation granted us May 4 this year. 

6. To date, we and our associates have paid General Electric a 
total of $3,750,000, and by the end of this year will have paid $9 
million. Monthly payments of $750,000 will continue for 5 years 
until the entire $45 million is paid. 

_ 7. We feel we are serving not only our industry’s interest, but, more 
important, the national interest. In addition to Mr. Gale’s reference 
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to our project, Mr. Philip Sporn, president of Nuclear Power Group, 
Inc., and Mr. Francis McCune of General Electric Co., have also 
testified on different phases of our project. 

Now let us look at the nature of the project and the progress which 
has been made. The net electrical output will be 180,000 kilowatts. 
This is larger than the average coal-fired unit being constructed by 
public and private utilities in this country today. 

It will use a dual-cycle boiling-water reactor, as described to you 
previously by Mr. McCune. It will operate at a steam pressure of 
1,000 pounds per square inch and will produce steam both in the re- 
actor and from external heat exchangers to operate the steam turbine. 

Figure I (p. 370), which is attached to the copy of this testimony, 
shows the location of the site in relation to the cities of Chicago and 
Joliet, and to the high voltage transmission system. 

The plant will deliver its power to existing 138 kilovolt transmission 
lines. It will be known as Dresden nuclear power station. 

Figure 2 (p. 371) is an aerial photo of the 950-acre site showing the 
approximate location of the plant on the property. The site is large 
enough and water supply is adequate for an ultimate generating ca- 
pacity of at least 1,500,000 kilowatts, either coal fired or nuclear. 

Figure 3 (p. 372) shows how the completed plant can be expected to 
look. The reactor and all of its auxiliaries will be contained within 
a large steel sphere. This sphere will be large enough and strong 
enough to contain all the vaporized products which might result from 
the most severe reactor incident. Such an incident could only occur 
if all of the powerplant controls should fail in addition to the simulta- 
neous occurrence of other unusual conditions. 

The water tower in the foreground contains emergency cooling water 
and the stack in the background is for ventilation. The turbine gener- 
ator will be in the adjoining building at the left. 

Figure 4 (p. 373) is a cross section of the reactor and turbine-genera- 
tor buildings. The various components of the reactor plant are con- 
tained in heavy concrete shielding. Inside the sphere is shown the 
pressure vessel containing the reactor core. 

Fuel unloaded from the top of the reactor is transferred to the 
building at the right. The turbine generator is in the rectangular 
building at the left. The generator and the remainder of the equip- 
ment in the plant is similar to that of a conventional power station. 

This powerplant will be operated and have its loading schedule in 
the same manner as all the other powerplants now supplying capacity 
to our interconnected system. This is an essential objective since the 
overall practicality of reactor plants for power generation will only 
be determined when they are utilized regularly to meet the daily load 
demands of a power system. © 

As Mr. McCune has told you, many of the component parts of this 
project are now being designed, built, and tested either in the new 
General Electric plants at San Jose and Vallecitos, Calif., or under 
contracts with other companies. 

The design of the Dresden buildings and preparation for construc- 
tion are proceeding at full speed and on schedule. 

So much for what we have said and what has happened. 

Now, let me review what remains to be done: 

1. AEC must grant an operating license for the plant. The con- 
struction permit, already issued, oy its terms states that when the 
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hazards evaluation report, giving the final details of the design, has 
been completed and approved by AEC, an operating license will be 
granted. 

~ 9. The Illinois Commerce Commission must issue a certificate of 
convenience and necessity for the project. We expect this certificate 
will be forthcoming in due course. 

3. A satisfactory solution of the third-party liability problem is 
still to be obtained. As Mr. Gale stated, Commonwealth Edison Co. 
and its associates, together with General Electric Co., are going 
ahead in the expectation that this will be accomplished. 

The chairman of this committee has expressed the concern of this 
committee as to whether or not this country is maintaining and can 
maintain its leadership in the industrial and other peaceful applica- 
tions of atomic energy. 

We share this concern, and trust we can convince you that there 
has been, or will be, no slackening of effort on our part to push our 
project to completion. 

From the earliest date in 1951, we have assigned our best scientific 
and engineering talent to the task. There has been no lost time. 
Whatever dies tink been consumed has not been due to negligence in 
maintaining a tight schedule, but rather to the very nature of this 
development. 

In the new and highly technical field of nuclear power, with its 
unusual demands for safety, security, and regulation, progress is 
necessarily slower than it would be in the case of a conventional plant. 
We estimate the added time for this pioneering project to be about 2 
years. Wesuggest this is a good record for establishing a new private 
industry after the passage of the Atomic Energy Act of 1954. 

As I said, the Dresden project is proceeding at full speed and on 
schedule. 

You have heard what GE is doing toward building components. 
Their subcontractor, Bechtel Corp., is preparing the working draw- 
ings for the buildings which will house the project. Groundbreaking 
at the Dresden site is scheduled for early in 1957. The erection of the 
spherical containment building should begin in the middle of 1957 
and equipment erection in the spring of 1958. 

From this point on, construction should move at the same speed as 
construction for a coal-fired plant. It is expected to go into prelim- 
inary operation by July 1960. 

What will this project accomplish ? 

The manufacturers will have developed the equipment, designs, and 
factories, facilities which will enable additional nuclear powerplants 
to be built on a much faster schedule. Not the only General Electric 
and Commonwealth Edison, but all of the partners in NPG, Inc., are 
following this project in detail. The engineers of all these companies 
will have obtained the know-how for the overall design | con- 
struction of nuclear powerplants. 

By the time the plant goes into operation, Commonwealth will have 
a team of over 100 company men trained to operate it. In addition, 
the other NPG companies will have taken advatage of the contract 
privilege to train their personnel in this plant. 

This single advanced design nuclear power project will provide 
the training ground for power companies owning one-seventh of the 
generating capacity in the country. 
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In summary, the Dresden project is moving rapidly. It and the 
other projects now underway should contribute much toward an ade- 
quate know-how on nuclear power in the hands of industry. This 
know-how in our opinion is the Nation’s vital need. 

We are confident that private industry has been alert to this need, 
and we have been impressed with the contribution your committee 
has made to create an awareness of its importance. 

We believe that the Nation’s best interest will be served by assigning 
the task of developing nuclear power to private industry. Wo. ace 
confident that private industry is capable and willing to do its part 
to keep this Nation ahead in this field, as it has in every other area 
of industrial development. 

(The four attachments referred to follow :) 
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Representative Price. Thank you very much, Mr. LeClair, for your 
statement. 

Mr. LeCuarr, I wonder if you can tell us if you have started a plan 
for a conventional powerplant, say, in 1954, started from scratch a 
conventional powerplant, how long would it take you to complete the 
plant and get the plant in operation ? 

Mr. LeCuatr. In a normal one of our projects, say to build a new 
powerplant of the conventional type, it would take 3 years, perahps 
a little bit more, perhaps a little bit less. 

Now, we started this project in 1955 and we expect to complete it 
in 1960. That was the reason for my saying it took about an additional 
2 years. 

This project also was started without anything in the way of a 
piece of paper, no designs of any kind to show what the project 
would be. 

Representative Price. Did you make the selection of this type of 
reactor on the basis of your study group activity ? 

Mr. LeCuar. Yes, as a joint group, the Nuclear Power Group at 
that time, consisting of five companies, had made several studies, the 
last of which was a comparative study of the homogeneous reactor 
type of plant and the boiling water reactor. It was in part due to 
our confidence in General Electric as a manufacturer and in part due 
to our very great confidence in the gentleman sitting on your right, 
Dr. Zinn, as Cad of Argonne Laboratory, which originally developed 
the boiling water reactor, that we felt this type of plant had the great- 
est prospects for early economic power. 

Representative Price. Did you have a second or third choice in the 
event your proposals on the boiling water reactor were not acceptable? 

Mr. LeCuatr. We were so busy getting together the details of mak- 
ing a proposal in those last few weeks before the proposal was made, 
that we did not have any time to worry about any alternates if this one 
were not acceptable. 

Again, as in all of these activities, we went straight forward with the 
confidence that the Atomic Energy Commission and everyone else 
would cooperate with us. 

As usual our confidence was justified. 

Representative Price. Do you know whether or not any of the re- 
actors that you considered during your study period are included now 
in this reactor study program ? 

Mr. LeCuarr. The homogeneous reactors, as you know, is the one 
under study by Westinghouse in cooperation with Pennsylvania Power 
& Light Co. That is one of the types which we considered. ‘The 
design they are considering, I believe, is a slight variation on the one 
on which we made a report, but essentially they were both homogeneous 
reactors. : 

The nuclear power group with which Commonwelath Edison is 
associated is now making a second study on a slightly different design 
of the homogeneous reactor powerplant, with the possibility that one 
of the other companies might desire to proceed with that construction. 

Representative Price. You would say then that the reactors that you 
took into consideration during your study period are in the present 


program in some way? Some of the other proposals took up those 
projects? 
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Mr. LeCuam. That is right. Our feeling is that the projects that 
were anywhere near ready for current construction have been taken 
care of in the present program. 

Representative Price. You referred to a matter of mutual interest, 
which is the insurance proposal. I wonder if you have had an oppor- 
tunity yet to look over the bill which was introduced in the Senate by 
Senator Anderson in an effort to meet that problem ? 

Mr. LeCuair. I had the opportunity to see a copy of that just before 
coming to the hearing this afternoon, Mr. Price, and the surface 
appearance of it seemed to me to be something which was pointed in 
the right direction to solve this problem. I would rather, of course, 
have an SpRnrnty to look at it and have some other people more 
competent than I, from the legal point, to look at it, but the surface 
indications were that it should meet the problem quite satisfactorily. 

Representative Price. I introduced the same bill in the House, and 
we are hopeful that the committee can move on this problem because 
the indication seems to be unanimous that insurance remains an ob- 
stacle to the program and that obstacle should be removed, 

Mr. LeCuarr. I think the committee is to be congratulated in so 
promptly taking action and preparing bills after the hearings which 
were concluded only last week. We think that is a real forward step. 

Representative Price. Senator Bricker ? 

Senator Bricker. Just two questions, Mr. LeClair. I notice on 
figure 2 that the sphere and the plant are about half a mile from the 
place of intake and the place of discharge. What will be the nature 
of that discharge and will there be any radioactive substance in it ? 

Mr. LeCuarr. I think the scale may not be quite accurate. The 
sphere is more than a quarter of a mile from the point of intake 
and point of discharge. The cooling water taken in will be similar 
to that in the conventional powerplant in that it will come from the 
river and go through a condenser and out to the river again. 

There will be no contact between the steam from the reactor and 
the water which goes through the condenser. There will always be 
adequate monitoring to see that there are no radioactive products that 
can leak into the river. As a matter of fact, the pressure inside the 
condenser is always lower than the pressure of the cooling water, so 
if there were any leakage it eae be to contaminate the reactor 
rather than contaminating the river. 

Senator Bricker. In other words, there would be no radiation pos- 
sibility at all? 

Mr. LeCuair. That is true. 

Senator Bricker. One other question. On page 4, you note the 
various steps. 


The Illinois Commerce Commission must issue a certificate of convenience and 
necessity for the project. We expect this certificate will be forthcoming in 


due course, 

What would be the arrangements in regard to the rates that would 
be charged for the power produced? How would they be worked 
out ¢ 

Mr. LeCuarr. The rates charged for the power produced will be 
the regular rates of the company. It just happens that under the 
arrangement that we have for financing this eee turning to the 
testimony on the first page, Commonwealth Edison by paying the $30 
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million plus the site and the overhead, and what the estimated cost of 
fuel which we expect to get from this project, we anticipated that 
the power will be generated at the site for about 7.5 mills. 

That is approximately the cost of power which is generated from 
a conventional powerplant in our area. In other words, the customer 
will not be affected in the rates he pays. 

Senator Bricker. There will be no change in the rate base at all? 

Mr. LeCuarr. There will be no change in the rate base. 

Senator Bricker. That is all, Mr. irman. 

Representative Price. Dr. Zinn, do you have any questions? 

Dr. Zinn. Mr. LeClair has asked me many eee in the past. 
Maybe I should not forego this opportunity to ask him some. 

My first one has to do with the statement you made that you are 
building a dual cycle reactor. The dual cycle you are now workin 
on is not the first dual cycle you had. That is the second, is it not? 

Mr. LeCuarr. This is a dual cycle but it is not the same scheme 
as originally used. 

Dr. Zinn. Has that change in scheme delayed the project any ? 

Mr. LeCuarr. No, that change has not delayed it at all. That 
is one of the changes that was aks in the early scoping of the project, 
and some of the test on heat transfer, and so on, are going on on 
schedule. 

Dr. Zinn. Do you think there will be any further basic changes in 
the cycle or do you think it is fixed for good now? 

Mr. LeCuarr. We think the basic cycle is fixed and the steam pres- 
sure is fixed and those other things. We are satisfied that there will 
be a number of changes in the details of the design as we go along. 

Dr. Zinn. I would like to go back to something that Congressman 
Price touched on. He mentioned the study group, and I know that in 
the study group you considered at least the two other reactors beyond 
those so far mentioned, namely a gas-cooled reactor and also a heavy 
water moderated and, I believe, cooled reactor. As a result of these 
studies do you think these plants have technical feasibilities? Do 
= think they could be built and operated? Would you comment on 
that. 

Mr. LeCrarr. On the gas-cooled reactor we think it is technically 
feasible. It would be most embarrassing to say it was not, because 
the British are building some guaccsled reactors and one of them 
I understand has already gone critical, so there is no question but that 
the gas-cooled reactor is technically feasible. 

The heavy water moderated reactor, our feasibility study showed 
to be technically a feasible project. We have to consider the problems 
that we face in this country. What we are looking for is economical 
power, and at the present time with the cost of heavy water and our 
present ideas of the leakage and losses, our feeling was that heavy 
water might not prove to be economical. I think that is one of those 
questions that are so close that perhaps further development might 
change it. 

Dr Zinn. Would you agree to this rather long statement, namely: 
That your estimates of leakage and losses are only estimates and are 
not based on experience; secondly, that the price of heavy water has 
come down since you considered your project; and perhaps thirdly, 
you were concerned about the fact that purchasing heavy water is a 
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capital outlay whereas acquiring fuel is an inventory item? Were not 
these all factors in your decision ? 

Mr. LeCuatr. Yes, Dr. Zinn, those were all factors. First of all, 
the leakage of heavy water was not an academic thing, because when 
you have been operating powerplants and the cost of water is a few 
cents a thousand gallons, you are not very much interested in the loss 
of a few gallons, but when it gets into dollars a pound it is quite 
different. We think that the leakage could be greatly reduced but 
we were not certain how much. 

On your second one, yes, the price of heavy water has gone down 
steadily. I am hopeful that the price of heavy water will go down 
still further. 

I have forgotten what the third one was. 

Dr. Zinn. The difference between making a capital outlay for the 
heavy water and, let us say, an inventory charge for fuel. These are 
somewhat related things, as you know. I had the feeling that you did 
not like the heavy-water approach to some extent because it required 
capital outlay whereas acquiring fuel merely required an inventory 
charge on the fuel, which was owned by the Government. These are 
related, I believe. 

Mr. LeCuatr. They are related, but I would say our reaction would 
be based entirely on the overall cost of the power. We would not be 
too greatly concerned if we had to put more capital in the project 
because the amount of capital involved in a project such as ours is 
only a small portion. e have, for example, a 4-year program to 
spend $600 million for new construction, and to Commonwealth this 
is $30 million, only 5 percent of the program which is now authorized. 

So, a small addition to the capital required would not trouble us 
if the overall cost of power could be brought down. 

Dr. Zinn. Would it be a fair statement to say that you cannot be 
really sure that the heavy water approach might not have some 
economic merit even in our county after you consider all these things ¢ 

Mr. LeCuarr. I think it is true to say that heavy water may turn 
out to be a sound development. In every one of these things that we 
do, whether it is in the conventional power field or in the nuclear 
field, over the years the condition does change. 

Dr. ZInn. One last question. Are you not of the opinion that the 
gas-cooled reactor which ultimately could give you really high tem- 
perature, perhaps superheated steam, and so on, might not be a pretty 
sound development provided your materials problems could be solved, 
and so on? 

Mr. LeCuarr. On the gas-cooled reactor we did make a study, as you 
know. That was one of the first studies which our group made. At 
that time the cost of pumping a large volume of gas around in the 
circuit led us to the belief that under those conditions the economics 
of the project were not too good. It is conceivable that with the de- 
velopment of larger gas turbines, so the gas could go directly to the 
turbine in the same way that the forward step was taken from the 
pressurized water to the boiling water reactor, and put that cooling 
fluid directly into the turbine, there might be an siventnge gained. 

I am hopeful that within a few years a gas-cooled turbine will be 
developed large enough in size that perhaps that project also might 
warrant development. 

Representative Price. Senator Pastore ? 
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Senator Pastore. Mr. LeClair, of course, I have not had the oppor- 
tunity to hear all of your statement. I have had occasion to com- 
pliment the fine job Commonwealth Edison is doing in this particular 
field. As I understand it, you are doing this with all your own money 
and not asking for any Federal help at all. Am I correct in that? 

Mr. LeCuatr. Yes, sir. We are oe ome money from other com- 
panies in the nuclear power group, but there is no Government money, 
that is right. 

Senator Pastore. I was reading your conclusions here. Your last 
paragraph is to the sense that this is a job that ought to be assigned 
exclusively to private industry and that the Government ought to stay 
out of this reactor field completely. Is that the position you take? 

Mr. LeCuarr. Our feeling is that private industry can make this 
field move forward rapidly and reach the goal of economic nuclear 
power at the greatest aan 

Senator Pastore. The question that disturbed me is this: Mr. 
Gore, who has introduced this bill, asking the Government to build 
six reactors, takes the position that nothing ought to be done either 
to deter or to impede the efforts that are being made by private in- 
dustry, but he does go on to say that supplemental to this there ought 
to be some Government participation to the extent of the Government 
experimenting in this field to the extent of building six reactors on 
its own. 

If this is to be a supplemental progress—and this, to be sure, is not a 
complete answer—then why should private industry be reluctant to 
have Government participation to the extent of building reactors on 
its own? Why would not that be helpful to private industry rather 
than impede or deter private industry in any respect ? 

That is a thing that I cannot seem to reconcile in the position that 
private industry is taking. 

Mr. LeCtrarr. I think, Senator Pastore, I am not concerned about 
any idealogical problems, but the thing that I am thinking about is 
that we have, as other witnesses have testified, a limited amount of 
manpower available technically trained to carry on these activities. 
There is a certain limit beyond which you cannot spread without slow- 
ing down the activities which are now underway. To produce actual 
exact figures on how many men taken from one kind of work will slow 
down the activity so much is not a very easy thing to do. 

Senator Pastore. Do you feel that the investment of $200 or $300 
million on the part of private industry in this tremendous field which 
might change the entire mode of living of all mankind—after all, 
this could be cataclysmic in effect—would you say that 200 or 300 
million dollars investment on the part of private industry would so 
exhaust all of the technical know-how in this particular field as to 
impede the progress that private industry might make? Are we pre- 
pared to say that? 1 

Mr. LeCrarr. I do not believe that I would like to make any state- 
ment that 200 or 300 million dollars would solve all the problems. 

Senator Pastore. But that is all that private industry, up to this 
time, has been able to put into this investment. The best figures that 
we have here is that the entire effort of private industry in this par- 
ticular regard is between 200 and 300 idiom dollars, which is the cost 


to build the aircraft carrier Forrestal. That is private industry’s 
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investment in this field, 200 or 300 million dollars. Do you think that 
is meeting the rivalry between the United States and Russia in this 
particular field, where Russia is already on a crash program ! 

Mr. LeCuarr. I would like to go back just a little bit to consider 
another phase of it. Let us take our own project as it built up. We 
began with only a smal] group of 8 or 10 persons within the 1 utilities 
organization, as a study team. That expanded to several times that 
number as a joint group of several companies, as a study team. This 
is all in addition to taking advantage of the manpower in the Govern- 
ment laboratories, such as Dr. Zinn’s and other national laboratories. 

Then, we let contracts for the construction of a project, and the 
manufacturer that had manpower in lots of departments started from 
nothing and it built up in about a year to a rather substantial organiza- 
tion which is still growing, to work on just this one project. I look at 
the whole project on the same scale. In other words, the country 
is just at the starting point for a large expansion. I have the feeling 
that if the regular law of selection is followed by having the most eco- 
nomical project on a bidding basis comes forward, it is perhaps the best 
way to achieve success. 

I might say even if the Government wishes to spend money to assist 
in moving the program forward—how many millions I do not know, 
of course—perhaps the greatest dividends might be obtained by con- 
tinuing the demonstration program so that private industry or public 
power groups or any other group that wished to build plants could 
put into it as much money as they could afford and build up the or- 
ganization to complete the project. 

Then, it might cost the Government less money to give grants-in-aid 
for the research and development or whatever it might be to get a 
number of these projects going. That would be another possibility 
of accomplishing the same end, and it might be less expensive. 

Senator Pastore. I cannot go along with that. I am serious about 
all this. I would only hope this: Private industry does not indulge 
in cliches with reference to this particular effort, merely the statement 
of an idealogy. I know that private industry likes to keep the Gov- 
ernment out of all activities that belong to private industry, and I 
am one of those whose philosophy goes along with that idea. I do 
not think that we ought to have any Government participation which 
will amount to stepping on the toes of private industry insofar as 
the progress that private industry is making. But I am pretty much 
disturbed that here private industry is taking the position, “Look, we 
cannot get into this wholeheartedly unless we have a solution to the 
insurance problem.” 

_ That is understandable. There is third-party liability. They say, 
“Look, we cannot put any more of the money of our stockholders into 
this project excepting that which we can charge off as a research 
expense for tax purpose.” 

That, too, is understandable. But it is limited. Then there is a 
further argument that, “We cannot go into this too strongly unless 
you do something about the Public Utility Holding Company Act,” 
and I have gone through those hearings. 

Here it strikes me that we are setting up marks of limitation on 
what private industry can do. I am not saying that I do not under- 
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stand the plight which private industry finds itself in, but if these 
limitations are upon private industry then I think that private indus- 
try ought to be honest with itself, too, and come in and say, “Look, 
we can only goso far and this may not be the total effort that the United 
States ought to be in, and if you want total effort over and above what 
we are able to put in it, I think Government ought to be in it, too.” 

Whether it is done by giving grants for research I do not know. 
Whether it means building six reactors of our own, I do not know. 
I think it would be a tragic mistake for private industry to come in 
here and admit that it is limited in the effort that it itself can exert 
and at the same time be reluctant to having Government participate 
in it as well. 

I hope I make myself clear on that. We are ina rivalry here. We 
heard yesterday that England is ready to expand from 12 to 22 the 
reactors it is going to build. All of us know Russia has a regi- 
mented economy and if it thinks it can win the hearts and commerce 
of the world by putting billions into this reactor research, it is going 
to do it. 

The big question here is, How do we meet this rivalry? By doing 
it in a niggardly fashion ourselves or are we willing to admit that 
this is still a field in which we need little Government help and that 
Government ought to be in it if we are to win this race. I think we 
ought to be frank and honest with ourselves in this. 

We should not oppose it only because it is Government participation, 
as we oppose Government participation in other fields that private 
industry ought to be in exclusively. 

Mr. LeCuatr. I want to be sure I understand you, Senator Pastore, 
on some of these questions, because when I say that private industry 
should do the job, private industry has been doing quite a number of 
the activities; it has been running some of the Government-owned 
reactors and has been building most of the components for them. We 
believe, and I think perhaps the committee does, that private industry 
is doing a pretty good job. 

Senator Pasrorr. That is right. 

Mr. LeCuiatr. We would like to continue. When it comes to the 
question of a crash program I am not certain whether the crash pro- 
gram has as its objective building a large number of kilowatts or 
reaching forward to the goal of being the first to have ready designs 
of reactor powerplants which will make power economical. 

Perhaps some of my remarks were directed to the fact that I feel 
that a major objective is for American industry to produce the best 
reactor powerplants first, the ones that can meet competition and 
produce power to meet the low fuel costs which we have in this 
country. 

Senator Pastore. If I am wrong about my interpretation of the 
Gore bill, I hope someone will correct me. I thought the objective 
was not to build kilowatts in order to put the Federal Government in 
the business of generating electric power. I can well understand how 
private industry might resist that. 

As a matter of fact, I would be somewhat opposed to it myself. 
But I thought that this was merely the question of building reactors 
in order to perfect the art in this particular field so that we can get 
to the day of producing electric power competitive with the generation 
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of electric power through the use of conventional fuels much sooner 
through Government participation in the building of these six reactors. 

I was thinking about the perfection of the article, not the getting 
into the electric power business on the part of the Government. 

If that is the fear that private industry has, I think we ought to 
have the record straight on that, too. 

Mr. LeCuatr. The Gore bill, of course it is recognized, is a very short 
bill and perhaps a number of people reading it can get different inter- 
oretations. Some of us had the feeling that the ote of it was to 
build large powerplants, and others perhaps read it differently. 

Senator Pastore. I shall be the first one to ask Senator Gide to 
state on the record categorically exactly what his objective is in his 
bill, but it was my idea that the purpose of his bill was supplemental 
to the effort which is now being made on the part of private industry 
to build these experimetnal research reactor plants in order to perfect 
the article so we would be on a competitive basis, and match the 
international rivalry at a much quicker date. 

That was my endennendias and that is the reason why I cannot 
understand why private industry comes in, with the understanding 
that I have of the bill, and says, “Look, we would rather keep the 
Government out of this.” I cannot see the advantage even to private 
industry in that position. 

Mr. faethe. hen I think perhaps we are fairly close together 
because if the objective is to produce economical power, we think it is 
fine. Then, you come to my informal suggestion that if you want to 
get the most development of economical power, I would almost wager 
that by extending the demonstration program Pa could get more 
new types of designs built with a given amount of Government money 
than you can by undertaking the whole job, and at the same time 
the other scheme would develop know-how in the hands of a larger 
number of industries that would be building those plants and would 
be operating those plants. 

Senator Pasrore. That I go along with. No matter if the Govern- 
ment puts up the money or private industry puts up the money, 
private industry has to build deus plants, and much of our progress, 
of course, has been done by contracts with private industry. The 
question I asked at a previous meeting is whether or not, if we did 
propose to build six of our own reactors, that would more or less 
impede the progress on the part of private industry, because we would 
have to use the same technicians and the same scientists. 

Of course, that question has not been resolved. I do go along with 
you. If building six on our part means that we have to use the same 
personnel that private industry has to use, then I say leave private 
industry alone to do it. On the other hand, if it means a partnership 
by which we could get to this day of competitive electric power by 
the use of nuclear fuel, much sooner by the Government building some 
reactors, too, so we have something to find out the bugs in good time, 
even then I think private industry should not resist the Government. 

Representative Price. Senator Bricker ? 

Senator Bricker. No further questions. 

Representative Price. Thank you very much, Mr. LeClair. I want 
to join Senator Pastore in complimenting Commonwealth Edison for 
the fine work they have been doing in this field. I remember in the 
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days of the study group your encouragement of that program. I am 
glad to see some actual work. 

I think Commonwealth Edison has certainly cooperated fully in 
this program and has provided a large amount of the finances on its 
own. 

Mr. LeCuar. Thank you very much. 

Representative Price. The next witness is Mr. John N. Keen, man- 
ager, Wolverine Electric Cooperative Co. 

Mr. Keen, will you come around please? 


STATEMENT OF JOHN N. KEEN, MANAGER, WOLVERINE ELECTRIC 
COOPERATIVE, BIG RAPIDS, MICH. 


Mr. Kren. Thank you Mr. Price. 

Mr. Chairman and committee members, I wish to thank you for 
the opportunity to present the views of the organization which I 
represent, the Wolverine Electric Cooperative, Big Rapids, Mich., 
on the reactor industry. 

Our cooperative is an REA-financed generation and transmission 
utility supplying electric energy to approximately 20,000 farms and 
rural residences throughout central western Michigan through its 
3 member distribution cooperatives. 

On February 1, 1956, we submitted a proposal to the Atomic En- 
ergy Commission for the construction of a small—5,000 to 10,000 kilo- 
watt—nuclear powerplant under the Commission’s power demonstra- 
tion reactor program. 

By the way, this was for an aqueous homogeneous reactor. This 
proposal has ie accepted by the Commission for negotiation and we 
are currently attempting to resolve for contract purposes, the many 
problems surrounding a project of this kind. We are presenting our 
views, therefore, as a potential representative of the operating phase 
of the “reactor industry.” 

Perhaps the best way for me to express our experience in the de- 
velopment program of civilian application of atomic energy for power 
production, is to relate to you step by step our experience. 

The board of directors of Wolverine Electric Cooperative author- 
ized me, by way of a resolution dated, February 8, 1955, to make a 
complete investigation pertaining to this matter. 

Subsequent to this date, a meeting was held with representatives of 
the Atomic Energy Commission to discuss the procedure to follow in 
order to obtain the necessary information to carry out this request. 
On March 16, 1955, the necessary applications were filed and security 
clearances requested. On May 31, 1955, Access Permit No. 115 was 
issued to Wolverine Electric Cooperative by the Atomic Energy Com- 
mission. 

On June 27, 1955, security clearances were granted to individuals 
of this organization. This opened the door for Wolverine Electric 
Cooperative to gather information in regard to the various possible 
types of reactors that might be suitable for power reactor application. 

n December 13, 1955, a decision was reached that we should proceed 
with the reactor program and submit a proposal to the Atomic En- 
ergy Commission by February 1, 1956, in compliance with their in- 
vitation dated September 21, 1955. 
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On March 1, 1956, the Atomic Energy Commission study team 
visited us in Big Rapids, Mich. After an inspection of the proposed 
site we conferred on pertinent points of our proposal to clear up cer- 
tain matters in the minds of the Atomic Energy Commission. 

On April 18, 1956, an announcement was made by the Atomic 
Energy Commission stating our proposal was acceptable for the 
negotiation of contracts. This proposal was the results of the efforts 
of four companies: 

The Foster Wheeler Corp. of New York, the Worthington Corp. of 
Trenton, N. J., The J. & é. Daverman Co. of Grand Rapids, Mich 
consultant engineers for Wolverine, and the Wolverine Electric 
Cooperative. 

In other words, our team was comprised of those four companies. 
The proposal was basically in three parts: Part 1 requires a research 
and oor program; part 2, contract to construct and operate 
a reactor plant for the production of electricity; part 3, the construc- 
tion and operation of a related fuel reprocessing plant. This program 
also includes a schedule as follows : 

February 1, 1956: Proposal submitted to the Atomic Energy Com- 
mission. 

August 1, 1956: Estimated completion of contracts. 

May 1957: Fabrication and erection to start on chemical reproc- 
essing plant. 

October 1957 : Completion and erection of pilot plant. 

Febraury 1958: Completion of chemical reprocessing plant. 

May 1958: Start shop fabrication of the nuclear plant. 

September 1958: Commencing of field construction. 

June 1959: Commencing field testing of reactor. 

October 1959: Completion of all tests including field tests and com- 
mencing of operation of reactor. 

Of course, this schedule calls for many other facilities during this 
period which are insignificant in regard to the time schedule, as they 
integrate with the overall program. 

I would like to point out that we are but 1 of 35 generation and 
transmission electric cooperatives under the Rural Electrification Ad- 
ministration Act, and at the present time there are 19 of the electric 
cooperatives who requested and received access permits, which in m 
opinion shows a remarkable interest as well as progress in this field. 

I understand that there is a bill before Congress, requesting the 
construction and operation of six reactors for power production. It 
is presumed that if this bill is approved, 6 power-type reactors will be 
constructed and operated by the Atomic Energy Commission in 6 
different localities in the United States. The Atomic Energy Com- 
mission will sell power to utilities operating in the respective areas. 

I would like to point out that the announcement made on September 
21, 1955, the Atomic Energy Commission, invited proposals for in- 
dustrial participation in a program whereby power-type reactors 
within certain power ranges would be considered for an experimental 
program with the proposal to be submitted by February 1, 1956. 

Senator Pastore. The last sentence in the previous paragraph: 


The Atomic Energy Commission will sell power to utilities operating in the 
respective areas. 


Where did you get that information ? 
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Mr. Keen. That is a presumption that if they build 6 reactor plants 
in 6 different areas in the United States to generate power, they will 
have to dispose of that power to the utilities in the various areas in 
which each individual reactor is constructed. 

Senator Pastore. But is it your understanding that the primary 
purpose of building these six reactors is to sell the electric power to 
perfect the art of building reactors in order to generate electric power 
through the use of nuclear fields? 

Mr. Kzen. That is a matter of interpretation, I presume. My inter- 
pretation is that if there were 6 reactors built in 6 different geographic 
areas in the United States to produce power, the primary purpose 
would be to produce power and the secondary purpose would be to 
better learn the art. Otherwise, in my opinion, if the reactors were 
built as a laboratory model then it would be definitely to increase the 
art primarily and not to sell power or manufacture power. 

Senator Pastore. It is your definite impression that the purpose 
of this bill is to put the Government in the business of producing 
electric power ? 

Mr. Keen. That is my interpretation, sir. Otherwise, they would 
be built in the laboratories. 

During this period of a little over 4 months, 7 proposals were re- 
ceived by the Atomic Energy Commission. It is my understanding 
these proposals were quite varied in scope as well as geographical loca- 
tions. This points out that industry is ready and willing to enter into 
the field and apparently is well prepared to do so. 

Therefore, I question the wisdom, for the Atomic Energy Commis- 
sion to deviate from the established pattern and construct six reactors 
to prove their capability of power production whereby these reactors 
will be entirely financed by taxpayers’ money. 

There are however, a few roadblocks hindering the civilian program, 
such as: The insurance program, patent rights, classification of data 
relating to the nuclear energy as applied to power, and governmental 
monopoly and control of fissionable and fertile materials. 

In conclusion, even though we were able to make a complete in- 
vestigation in a field that was foreign to us but a few months ago, 
the assistance we received from the Atomic Energy Commission, the 
Rural Electrification Administration, and others enabled us to prepare 
a comprehensive preven for the construction of an aqueous homo- 
geneous reactor that will greatly advance and benefit this program. 

We feel if the insurance program is solved, patent rights extended, 
the materials declassified as applied to power reactors, and govern- 
mental monopoly be removed from fissionable and fertile materials, 
this program could be further accelerated. 

Representative Price. Senator Pastore? 

Senator Pastore. There is only one point I wish to clear up, and 
of course, I do not want to get into a discussion about this because 
I think the best man to clear this point up is Mr. Gore himself, who 
is sponsoring this bill. 

The impression that I get from the experts is that while you may 
build small experimental reactors on a very, very small scale, the 
fact of the matter is that if you want to develop this particular in- 
dustry or this art, you have to get into full scale reactors. The re- 
actors that we are talking about here under the Gore bill are full 
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scale reactors such as have been talked about by other people who 
come here, such as Commonwealth Edison. 

Primarily, as I understand it, the construction of these full scale 
reactors is to perfect the art rather than put the Government in the 
business of generating steam or heat in order to produce and sell elec- 
tric power iranatingt the country. In other words, the purpose here 
is not to socialize the electric power industry but merely to promote 
the day of building reactors in order to competitively generate power 
through the use of nuclear fuels. 

Mr. Keen. Senator Pastore, in my opinion the art would be fur- 
ther aided by having the Atomic Energy Commission do as it is now 
doing, that is, jointly assist industry in this development program 
in the way that will most greatly benefit the United States in gen- 
eral. I fully believe that industry is willing and able and ready 
to take on the full scale reactor program with the proper assistance 
from the Atomic Energy Commission. 

However, there is a great need for further advancement and further 
research and development along certain lines. 

Senator Pasrore. I realize that that is your opinion. Of course 
there are others in the field—Dr. Zinn is one of them and I think there 
are few men in this country who have had more experience than he 
has had in this particular field—who feel that you have to get into 
the building of full scale reactors if you are really going to know 
what the problems are. 

I understood the Gore bill was nothing more than that, to build 
these full scale reactors supplementary to the effort already being 
made by private industry, just so we will get enough done in order 
to improve this art and bring about the day at a faster rate when we 
will have electric power through the use of nuclear fuels competitive 
with the use of conventional fuels. 

Mr. Keen. Senator Pastore, if the bottleneck at the present time 
is personnel, this is a new field, and our colleges are just beginning 
to teach this type of field at the present time. Is it due to the lack 
of personnel at the present time or is it due to the lack of having 
enough full scale reactors in operation ? 

Senator Pastore. That may be so, but if we took that attitude we 
would not have had the atomic bomb first, we would not have had 
the hydrogen bomb first, and we would not have the stockpile we 
havein America. Iam not willing to admit that there is such a d2arth 
of experts and technicians in this country that we cannot afford to 
2m more than $300 million in this field. I am not ready to admit 
that yet. 

Mr. Kren. I would not, either. I also feel that this last demonstra- 
tion when an invitation which was made on September 21, with a dead- 
line of February 1, 1956—in other words a period of a little over 4 
months time—and 7 different types of reactors were proposed and 
they were varied in scope, proves that industry is ready to start the 
construction of full scale reactors. 

Mr. Pastors. I hope you are right. 

Mr. Kren. Sodo I, sir. 

Representative Price. I am interested, Mr. Keen, that you take 
almost an opposite position from that of the very man who is a designer 
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and developer of the reactor in which your company is interested, Dr. 
Weinberg. He made this statement here a few daysago. He said: 
As I said, we have in this country 4 or 5 firm proposals for large scale power 
demonstration reactors. In order really to meet the foreign competition— 
and I refer to foreign competition with respect to using nuclear energy 


as an instrument of national policy—that is one thing we may be over- 
looking in all of our discussions. 


I believe that a country as large and strong and vigorous as ours should have 
several more large scale propositions actually underway. 

You take almost the opposite view # 

Mr. Keren. I feel that way, too, Mr. Price. As my statement here 
proposes, I feel that the Commission should stay on the line they are 
on now. In other words, make more invitations, go into this thin 
jointly between the Atomic Energy Commission and industry an 
continue that way. 

After all, back at Lexington and the minutemen— 

Representative Price. Of course, Dr. Weinberg went on further to 
state that the economic incentive of this country would not be such as 
to accomplish this that we had to do it more or less as a national policy. 
Undoubtedly, you are concerned with the economic incentive. It 
would not be there, so it would be a matter of national policy. 

Mr. Kzen. I have another question in my mind. If the Atomic 
Energy Commission constructed, let us say, six different full scale 
reactors, I presume that there would be generation facilities attached 
to those reactors to generate the power to prove their merit. If the 
Atomic Energy Commission built them and operated them, they would 
want to operate them as an experiment, not as a utility would perhaps 


wish to operate such a reactor, to gain the utility experience. 

Whether that would be a handicap to the amount of power that was 
available, whether it would be dependable power or whether it would 
not 


Representative Price. You are familiar with the Shipping rt re- 
10. 


actor, which will be operated by Duquesne Power & Light would 

like to ask you a few questions about your own project. Who within 

your organization conceived the idea of going into this atomic reactor 
rogram ? 

, Mr. Kren. We have kept right close to the reactor field since it has 

been announced, since World War II. 

Representative Price. What is your present source of electrical 
energy ? 

Mr. Kren. Our present source is internal combustion. 

Representative Paci: You operate your own generating plant ? 

Mr. Kren. We have four plants throughout west central Michigan. 

Representative Price. What is your average kilowatt cost? 

Mr. Keen. The cost per kilowatt-hour? The board cost of pro- 
duced power at the plant is about 734 mills to 8 mills. 

Representative Price. With your atomic reactor do you hope to cut 
that cost ? 

Mr. Keen. I am very happy you asked that question because we 
feel that this program is a development program and we at Wolverine 
are willing to make a total investment for power to equal what our 
present power cost is, and we are now in a very high power cost area. 
Therefore, we can afford to put enough money into both the construc- 
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we are producing today. That is what we propose to do here. 

In other words, the amount of money that Wolverine is contribut- 
ing to this reactor program, in this one reactor, is enough to equal 
conventional costs. e hope to gain on this by having a second 
reactor, so to speak, after this one has proved itself, and of course, 
it will be much cheaper after the first one is constructed. 

Representative Price. Suppose it turned out to be 15 mills per kilo- 
watt, who is going to pay that difference ¢ 

Mr. Kren. The way our contracts are, we know it will not turn out 
to be 15 mills, sir. 

Representative Price. How can you tell? 

Mr. Kren. We know what the heat balances are. We are guaran- 
teed, I presume, by the Atomic Energy Commission and by the Gov- 
ernment, our fuel costs for the next 5-year period. We know what 
they are going to be. I understand they are firm prices. 

Representative Price. What do you estimate the price will be per 
kilowatt ¢ 

Mr. Keren. I will give you our complete estimate here. During 
1960, that is when we will be operating the reactor partial time due to 
its still being new and experimental, 10 mills. During 1961, 8.9 mills. 
During 1962, 8 mills. During 1963, which is when we will be in full 
operation with about 10,000 capacity, 7.9 mills. ‘Then, down to steady 
operation in 1965, 7.5 mills. 

Representative Price. Did you not say that your average cost now is 
7 mills? 

Mr. Keen. It is 7.8. 

Representative Price. Do you feel that the reactor will be as feasible 
in that area as your existing source of electrical energy supply ? 

Mr. Keen. We are, sir. We also feel that due to our past experi- 
ence, our costs will not remain where they are today on conventional 
generation. Going back to 1941, our fuel costs for fuel oil in that 
area were 3.3 cents per gallon of fuel. Today, that same fuel oil is 
selling in the same locality for 13 and 14 cents; in other words, between 
a 400 and 500 percent increase in 15 years’ time. 

Representative Price. Dr. Zinn, would you like to ask any ques- 
tions on that point? That isa very interesting point. 

Dr. Zrnn. Yes, indeed; I would like to ask Mr. Keen some questions. 

You are predicting a 7:5 mill power cost from a plant whose gener- 
ating capacity is only 10,000 kilowatts ? 

Mr. Keen. That is right, sir. 

Dr. Zinn. Things being as they are, if one aqueous homogeneous 
plant of this same eat design for, let us say, 100,000-kilowatt 
capacity, one certainly would get an improvement in cost of a couple 
of mills. In other words, we would get to 5.5 mills per kilowatt-hour 
power. This is already better than conventional power in many 
areas of this country. So if what you are predicting here can actually 
be done, would not it make sense to immediately embark on some 
large-scale plant of this size, because they are surely economically 
competitive right in our own country ¢ 

Many of these problems which have been posed with respect to 
uneconomic plants, and so on, vanish. Is not this a correct statement ? 

Mr. Kuen. I believe so, and I believe the Detroit Edison Co. is 
working on a project very similar to ours. They have the breeder 
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type which is quite similar in a lot of respects to the aqueous homo- 
geneous reactor. 

Dr. Zinn. Sir, if I may say so, I am very familiar with the fast 
breeder type of reactor and there is no chance whatsoever that one 
could build a 10,000-kilowatt fast breeder powerplant now giving 
power at 7.5 mills, not even at 27.5 mills. 

Representative Price. There should be no higher authority on fast- 
breeder reactors since you are the father of it. 

Dr. Zinn. If it is really so that your plant which you are proposing 
does not have hidden in it anywhere, any subsidy from any equipment 
manufacturers or otherwise, then actually the future is extremely 
bright. 

Now, is there a subsidy from the manufacturer or equipment sup- 
plier in your plant ? 

Mr. Kren. Definitely so. 

Dr. Zinn. Then, it is not really so for someone who could not get 
this subsidy. Since I believe the equipment manufacturers have a 
limited ability to subsidize the plants of their customers, is it so that 
this is not actually the way I described it? We do not have economic 
power actually at hand. 

Mr. Keren. We do not expect to have economic power out of the 
first reactor, mainly due to the research and development program 
which must take place on any new experiment before it can be com- 
pleted. That research and development program, of course, oo 
in this case to this particular reactor and if it proves successful then 
it will not apply to the other reactor of this same exact design because 
a research and development program will not be necessary. 

Dr. Zinn. You will agree with me that at Oak Ridge the Govern- 
ment has spent, let us say, at least the $50 million on research and 
development of aqueous homogeneous reactors? I do not know what 
the figure is, but I am just saying $50 million. 

Mr. Keren. I do not know what the figure is, either, sir, but I do 
know if it had not been for the research and development program 
at — Ridge we would not be proposing this homogeneous reactor 
today. 

Dr. Zinn. Yes. Oak Ridge is actually building at this time, aqueous 
homogeneous reactor of about 10,000 kilowatts electrical generating 
capacity. How much money is your company and associated groups 
spending for research and development to produce a plant of design 
not very much different from the Oak Ridge plant ? 

Mr. Kren. It will be single stage, whereas I believe Oak Ridge is 
two stage. 

Dr. Zinn. So, you are taking the easier path, the single region 
reactor, the easier one to build. It avoids a lot of problems having 
to do with corrosion and soon. What kind of money are you putting 
into the research and development ? 

Mr. Kren. $1,300,000. 

Dr. Zinn. So, to build the easier type of reactor of the same scale 
and size that Oak Ridge is building, $1,300,000 is going in. Oak 
Ridge is still spending, I do not know what rate, but it is a sizable 
rate, on the same type of reactor. I think the question that the com- 
mittee has really under review is: If this looks so good to you, and so 
on, would you agree that now is the time to build, let us say, a single 
region, large-scale homogeneous reactor? Even though, also, I would 
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agree that maybe your plant is not economical, would not a larger one 
have a better chance ? 

Mr. Kren. That is very possible. I cannot answer that in the first 
place because we are not interested in the large reactors. Our par- 
ticular utility in Michigan is serving a limited area. It has a limited 
number of customers, a limited number of members. We are inter- 
ested only in the small, up to 50,000-kilowatt capacity or 50 megawatts. 
Therefore, we have not burdened our studies with the large-scale 
reactors, but I am sure that the utilities as a whole are watching that 
experiment being conducted at Oak Ridge at this time, just as we 
were, so they can get into this field in the larger sizes. 

I do feel that the experiments such as are going on at Oak Ridge, 
of which an example is the aqueous homogeneous reactor experiment 
down there now, are very helpful to the industry as a whole and 
very helpful to the utilities. I think that is the type of work that 
the Atomic Energy Commission should concentrate themselves on 
to bring out that type of work instead of building full-scale operating 
type reactors throughout various parts of the country. 

Dr. Zinn. But do you not admit that you cannot really find out 
on small reactors whether or not you have economically competitive 
power? Would you not always lave expensive power if you just 
look at the little ones ? 

Mr. Keren. Sir, that depends upon what part of the country you 
are representing, of course. In the TVA area, yes, that would be 
expensive power, but up in Michigan, Minnesota, and so forth, the 
small reactors can play a very important part. 

Senator Pasrozr. That is not what Dr. Zinn said. Dr. Zinn said if 
we are intent upon developing this art, developing these large reactors 
which one day will produce electric power competitive with the use 
of conventional fuel, the best way to do it is to build full-scale reactors. 
What is so wrong with that? Why does private industry oppose that? 
Why do they consider that that is an encroachment upon their efforts? 
If it all means that we are trying to promote the same objective of de- 
veloping these reactors full-scale, in order to prove that we can pro- 
duce this current just as cheap with nuclear fuel as we can with con- 
ventional fuels, what is the great opposition to it? 

For the life of me, I cannot understand it. Why do you feel that 
a takes something away from you? Why is not that helpful to 
you 

Mr. Kren. Senator Pastore, I do not recall making the statement 
that we felt that the Atomic Energy Commission by building full- 
scale reactors would be jeopardizing the industry. If I did, I stand 
corrected because I did not mean that. But I do feel 

Senator Pastore. I do not mean jeopardizing the industry. I say 
it would help the industry. It would not be an encroachment upon 
their effort. 

Mr. Keen. I feel that it should be a joint venture between industry 
and the Atomic Energy Commission, that we should go on as we have 
in the past and do things jointly. I believe it can be carried out that 
way just as fast or perhaps faster than if we went separate routes. 

Senator Pastore. What do you mean, we have been doing it in the 
past? We have not been doing it at all. We have no plants today 
that are manufacturing electric power from the use of nuclear fuels 
on any large scale at all. The only plant that I understand is going 
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to be an operating plant, and it is not today, is the Shippingport plant. 
Do you know of any besides that? 

Mr. Keen. In operation now, no, sir. 

Senator Pastore. That is the point. Why do we keep on saying, 
“‘Let us go on the way we have been going”? We have been going on in 
a complete vacuum. 

Mr. Keren. Senator Pastore, do you believe the Atomic Energy 
Commission could design, construct, and put in operation a reactor 
plant any speedier than, say, the next 7 or 8 reactor plants will be 
going on the line? 

Senator Pastore. I think so, if private industry does not get much 
of the relief they are asking for. We have heard here that before any 
company can put any money in this research it has to get permission of 
the lon supervising authority. In other words, the public utility 
administrator in the State wants to know that they are not going 
to jeopardize the cost of current to the consumers, and therefore they 
are limited in how much money they can put in such a joint effort. 

If we are going to have a limitation there, we are certainly not 
going to meet the rivalry that we are receiving from Great Britain 
and the rivalry that we are receiving from Russia. If that is the 
pieveres it strikes me that we need a little more to be done. All that 
Senator Gore suggests is that the Government in addition to private 
industry start building some of these reactors, too, not as an exclusive 
monopoly in this field, but only as supplemental to the effort already 
being made by private enterprise. 

If the Government does this and does it without an encroachment 
on private industry and promotes the art, why is not that advantageous 
to private industry, too? 

Mr. Keren. Senator, if that could be done without duplication of 
efforts and half the end result come out to the utility level to be oper- 
ated as utilities are operating without any additional cost to the 
Government, I think it would be a fine idea. 

Senator Pastore. Now, we are beginning to agree with one another. 
That is precisely what I understand this bill proposes to do. If it 
does not propose to do that, then I think we ought to be told that. I 
think that Senator Gore has made his position pretty clear. He 
wants private industry to do all that it can. He wants private in- 
dustry to be encouraged by the Government. 

However, he thinks that the effort on the part of private industry 
with all its limitations is just not quite enough. For that reason, 
if we are to meet this rivalry, the Government ought to do a little 
something on its own power. That is all he is suggesting. If that 
is the case, I think myself, private industry ought to come in here and 
applaud. 

Mr. Keren. Senator Pastore, that is what I have been trying to 
say. Weshould work together as a team on this, both industry and the 
Atomic Energy Commission combined. In that way, we will get 
further than we will in any other way. 

Representative Price. I am curious to know, Mr. Keen, whether or 
not the Atomic Energy Commission team working on your proposal 
agreed with your optimism on your rates and the cost per kilowatt? 

Mr. Keen. There was a study team assigned to our proposal headed 
by Jon Anderson, who is the manager of the Schenectady Operations 
Office. He had a seven-man team, I believe, representing various 
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functions of the Atomic Energy Commission. They apparently 
agreed with us because they gave a favorable recommendation to the 
Commission and the Commission approved our proposal. 

Representative Price. Were these figures discussed ? 

Mr. Kren. These figures were in our proposal. 

Representative Price. Did they agree with these figures ? 

Mr. Kren. They did. 

Representative Pack I do not recall any testimony before the com- 
mittee of such optimism on the part of the Commission about obtaining 
economically feasible competitive power. 

Mr. Keen. These res I read to you were an excerpt from our 
proposal, supplement No. 1, dated March 23, 1956. 

Representative Price. Certainly, that is not the highest power rate 
area in the country. 

Mr. Keen. It is one of the highest, but not the highest. 

Representative Price. What is the highest area ? 

Mr. Keen. I could not tell you for sure, sir, but I believe there 
are 2 or 3 areas considered quite high. One is the Midwest, North 
and South Dakota. 

Representative Price. What is the highest rate that you know of 
in the United States? 

Mr. Keen. In the United States? Ido not know, sir. I could not 
tell you for sure. I am of the opinion that it is around 15 mills. It 
might be a little higher than that up in the New England States. 

Dr. Zinn. Mr. Price, there is no really considerable amount of power 
in this country where the cost is more than about 9 mills. 

Representative Price. If what you say is correct, if your optimism 
is justified, then the Commission has been woefully negligent in not 
expressing it here to this committee because I do not remember the 
Commission at any time telling us of any area of the country where 
they were in a position to meet power rates on a competitive basis. 
Do you recall that ? 

Senator Pastore. No. sir. 

Mr. Keren. The Commission announced their reese of our pro- 
posal on April 18, of this year, and these figures I quoted to you are 
excerpts from our proposal. 

Representative Dediiic Has the company which is to build your 
reactor built any other reactor ? 

Mr. Kren. They have done a considerable amount of work in the 
reactor industry. I presume that some of you Congressmen are 
familiar with some of the activities they are in, which I am not in a 
position to quote here because it has to do with the military. How- 
ever, to give you some of the activities that they are in 

Representative Pricr. The answer is that they have never built a 
reactor, is that not true? 

Mr. Keen. I believe this gentleman on your right there perhaps 
could help me out a minute. 

Dr. Zinn. The answer is “No”. 

Mr. Keren. Would you care to say anything about the experiments 
ie carried on at Oak Ridge, as to Foster Wheeler’s participation 
in that? 

Dr. Zinn. I am familiar with what is going on, but I say reall 
they have never built a reactor. There are lots of companies which 
have not built a reactor. Most of them have not. 
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Mr. Kren. But they have built a number of component parts. 

Dr. Zinn. Surely, yes. 

Representative Price. We are glad to see new contractors come into 
the field of building reactors, but at this ee it is an uncertainty. 

Thank you very much, Mr. Keen. e appreciate your testimony. 

Mr. Keen. Thank you, Mr. Price and gentlemen. 

Rpresentative Price. The next witness is Mr. John R. Lamarsh, 
Associated University, Brookhaven Laboratory. 

Dr. Lamarsh ? 


STATEMENT OF JOHN R. LAMARSH, ASSOCIATED UNIVERSITIES, 
BROOKHAVEN NATIONAL LABORATORY 


Mr. Lamarsn. Mr. Chairman and gentlemen of the committee, my 
name is John R. Lamarsh. I am a nuclear physicist at Brookhaven 
National Laboratory, Upton,N. Y. Iam apeseeny eat in response 
to the suggestion of Senator Gore that my remarks might prove of 
interest to the committee. My remarks, however, are those of a 

rivate citizen and to not necessarily represent the views of the 
aboratory or the Atomic Energy Commission. 

The bill introduced by Senator Gore has the commendable purpose 
to advance the art of generation of electric power from nuclear en- 
ergy. As it has been stated many times, the United States must not 
be allowed to lag behind other nations in developing the know-how 
of nuclear power, and the bill, I am sure, would do much to keep this 
Nation at the forefront of this rapidly expanding field. 

There is, however, another aspect of the nuclear development pro- 
gram which to my knowledge has not been widely considered. This 
is the important role which stationary nuclear powerplants could 
play in the survival of the Nation in an atomic war. In this sense, the 
concept of the present bill besides providing additional momentum to 
our nuclear technology could very directly contribute to the national 
security. 

To explain this point, I should like to consider, in a somewhat Olym- 
pian way, some of the consequences of an atomic war. To begin with, 
it is well known that at the present time the Soviet Union has the capa- 
bility to deliver both ordinary atomic bombs and thermonuclear bombs 
in substantial numbers to targets in the United States. 

Furthermore, it has been reported that their strategic air arm is 
now being enlarged at a greater rate than is our own. 

In addition, as President Eisenhower recently admitted, they may 
be ahead of us in certain aspects of the development of an interconti- 
nental ballistics missile. Thus, the threat to this Nation has never 
before been so great, and the recent Soviet announcement of a reduc- 
tion in the size of their army does not necessarily lessen this threat 
since it more than likely indicates their greater reliance upon air 
power. 

Suppose now, that the Soviet Union has launched a massive atomic 
attack. Let us say that it has been fairly successful and that the bulk 
of the prime targets in the United States have been hit. 

The effect would be staggering; a large porportion of our popula- 
tion would become casualties, much of our industry would be destroyed, 
and so on. 
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1 in no way wish to underrate such a catastrophe, but in some sense 
these losses are irrelevant to the main issue which is that of survival 
of the free world as such. They are irrelevant to the question since 
presumably we can count on a largely equivalent attack by ourselves 
and our allies upon the aggressor nations. The strengths of the great 
powers would be reduced, but simultaneously. 

The situation is not unlike that of an early exchange of queens in 
chess. The exchange does not affect the outcome of the game, in 
principle at least; it merely makes the subsequent play rather dull 
and uninteresting. 

In spite of the massive destructiveness of an atomic attack, I cannot 
believe that this Nation would be completely annihilated. In any 
event, it is very difficult to plan for oblivion. I think that it is reason- 
able to assume that there would remain many areas of the country 
having only minor target value which would be left relatively intact. 

It is upon these areas which the Nation would depend both for the 
rehabilitation of the devastated regions and for the continuation of the 
war effort. ae would be the remaining chessmen, so to speak, in the 
game of survival. It is, therefore, important that we should insure 
that these areas would be capable of fulfilling such unprecedented 
responsibilities, should the need arise. 

There are a number of items which such areas would require in 
order to do this. They would need, among other things, food, water, 
and medical supplies both for their own population and for refugees. 
But, in addition, they would have to have electrical power. 

The importance of electricity in our daily affairs cannot be over- 
emphasized. Any modern community would cease to exist as such 
if it lost its ability to generate electrical power. At a time when the 
survival of the Nation depends upon certain intact areas, it would 
indeed be pathetic if this were also a time when these areas were 
without power. 

Yet, this is precisely what would happen to many of these regions. 
This is because the generation of electricity in conventional power 
plants is dependent upon the delivery to the installations of enormous 
supplies of coal and oil. Since many parts of the country are located 
at large distances from the sources of these fuels, the mines and oil 
fields, the generation of power in these areas is dependent upon a 
complex transportation system, and herein lies a serious problem. 

Consider first the transportation of coal. Coal is carried largely 
by rail, though in some cases it is transshipped by boat. A glance 
at the national railroad map will show that the rail system consists 
of a vast network of lines which meet in massive junctions. 

For obvious reasons, the location of these junctions practically 
always coincides with large centers of industry and population, and, 
as the rail net now functions, it is not an easy matter to travel over 
large distances without passing through several of these centers. 

Since we have assumed that such major targets would be destroyed 
early in an atomic war we must conclude that there would result a very 
serious stagnation of the national rail system. The transportation of 
large amounts of coal to the plants in the unaffected regions would be 
seriously curtailed. Railroads, of course, can be repaired, as they 
were following the bombings of World War II. But the damage from 
nuclear weapons will be considerably greater, and new rolling stock 
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rails, and so forth, and necessary personnel are likely to be either in 
very short supply or entirely unavailable. 

Those rail facilities which would be functioning would probably be 
clogged with many other vital commodities, and it would be manifestly 
ridiculous if at the same time we also had to transport millions of tons 
of material which at its destination were merely thrown into a fire. 

The situation with regard to the national oil supply is just as serious. 
This is not only because of the manner in which oil is transported but 
also because of the more concentrated nature of the industry. In this 
latter connection, John L. Lewis recently pointed out that the destruc- 
tion of 10 major oil-refining centers would probably result in stagna- 
tion of the industry. 

The long-distance transportation of oil is accomplished in three 
ways; by rail, sea, and pipeline. My earlier remarks with regard to 
the rail shipment of wa apply also to oil. The sea transport of oil is 
also quite vulnerable since our major harbor installations are meee 
atomic targets and since Soviet submarines are probably capable of 
destroying the bulk of our tanker fleet. New ships to replace these will 
not be readily available since the bulk of our shipbuilding industry and 
its suppliers is located in the prime target areas. 

An increasing amount of oil is being carried by pipelines, and the 
vulnerability of this system is open to some question. But while an 
initial atomic attack upon the United States would not entirely destroy 
the network it would do considerable damage to it, particularly at the 
terminal points. 

If these remarks represent a plausible picture of some of the conse- 
quences of an atomic war, we must conclude that the present conven- 
tional power system is not entirely appropriate for the problems posed 
by such a war. Vast areas of the country which were not directly in- 
volved in an atomic attack might well find themselves suffering from 
an acute power shortage. 

Yet, as already mentioned, it is upon just such areas that the Nation 
would depend not only in aiding in the rehabilitation of devastated 
regions but also in supplying the impetus for subsequent actions of 
the Armed Forces. 

Before the advent of nuclear power, the only means of insuring 
the uninterrupted production of electrical power in all regions of the 
Nation would involve the stockpiling of enormous amounts of fossil 
fuels, and this would be a very uneconomical undertaking. The gen- 
eration of electricity in nuclear powerplants, however, is a far simpler 
process than it is in conventional plants. 

For one thing, there is no massive bulk of fuel involved and there- 
fore there is no fuel transportation problem as there is with coal and 
oil. Thus, if prior to the outbreak of an atomic war, some of our 
smaller communities were supplied with electrical power generated 
by nuclear reactors located in the area, there would be no interruption 
in this vital commodity after the major national centers had been 
wiped out, provided only that a small stockpile of nuclear fuel were 
maintained near each reactor. 

The actual amount of this fuel that would have to be stockpiled is 
not large. For instance, only a few hundred pounds of enriched 
uranium are required to keep a fairly large reactor in operation for 
years. 
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It is also important to note that nuclear fuel requires no special 
facilities for its storage, and it does not deteriorate. It can as easily 
be stored along with the reactor which it supplies, as stored anywhere 
else in the country. 

From the standpoint of national defense, therefore, the develop- 
ment and construction of stationary nuclear powerplants, in what 
might be called secondary key areas could be of crucial importance. 

Therefore, it would appear incumbent upon the Government to 
support a research and development program which would eventually 
lead to the generation of nuclear power in such regions. 

There are a great many of these throughout the country. I would 
like to conclude with an example of one in particular which in war- 
time would oe from the prior establishment of nuclear power sta- 
tions. My choice here is based solely upon familiarity. Long Island, 
besides being a normally heavily populated area, and a probable 
refuge for massive numbers of survivors of an attack on New York 
City, is also the site of a number of installations which would be 
important to a war effort. 

These include Republic Aviation, Grumman Aviation, and the 
Sperry division of General Dynamics Corp., all located on the west- 
ern part of the island, and Brookshaven National Laboratory and a 
branch of Grumman Aviation on the eastern end of the Island. 

Although we may expect that a great deal of the New York metro- 
politan area will be devastated during the early stages of an atomic 
war, it is not necessary to assume that all of the island will be hit 
immediately. 

In particular, I am assuming that the fallout does not occur on the 
island Now, the bulk of the power for all of Long Island east of 
New York City is supplied by one utility company which consumes 
considerably over a million tons of coal and a much smaller amount 
of oil yearly in its plants to produce about 700 megawatts of power. 

The transportation of the coal from the mines to the Long Island 
plants is a fairly complicated affair. It is first moved from the mines 
in West Virginia by rail to docking facilities in the New York City 
area where it is reloaded onto barges which carry it to the power 
stations located along the Long Island shore. 

Clearly, a thermonuclear blast over the city would render such 
procedures impossible for an extended period. In addition, many of 
the great rail junctions between New York and West Virginia prob- 
ably would have been destroyed. The delivery of large quantities 
of coal to the island would prove a very difficult task. However, one 
or two 100-megawatt nuclear power stations located, together with a 
few hundred pounds of uranium fuel elements, anywhere on the island 
except near the New York City line would be sufficient to sustain a 
minimum of life and industry in such a circumstance without inter- 
ruption for years. 

My point briefly is that an atomic war would in effect compromise 
much of our power industry even in regions of the country which 
were not immediately involved. Stationary nuclear power installa- 
tions present a means of which the Nation can stockpile power. Our 
present supply of enriched nuclear fuel probably represents a very 
considerable theoretical power reserve. This will, however, remain 
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an impotent stockpile until we have the nuclear reactors capable of 
using it. 

Seoceneuiehies Price. Dr. Lamarsh, that is a very interesting state- 
ment. I assure you that you have mentioned several things which 
have come to the attention of members of the committee. The chair- 
man of the committee, Mr. Anderson, a few days ago expressed him- 
self almost identically as you have. I think you have prepared a very 
interesting statement to the committee. 

Dr. Zinn, would you like to add anything? 

Dr. Zinn. Yes, I have several questions. 

First of all, Dr. Lamarsh, are you a reactor physicist or a nuclear 
physicist ? 

Dr. Lamarsn. At the present time, sir, I am both, I am afraid. 

Dr. Zinn. Of course, Doctor, I am intrigued by your statement on 
page 5, which says, “The generation of electricity in nuclear power- 
plants, however, is a far simpler process than it is in the conventional 
»lants.” 

If it is far simpler, why cannot it be cheaper? 

Dr. Lamarsu. That is a good question. It is a far simpler process 
in principle in some respects, I think, and perhaps some day it will 
be more economical. I hope so. 

Dr. Zinn. Would you perhaps agree that the generation of power 
in conventional plants has had 100 years of development and atomic 
power has had perhaps 10 years of development? 

Dr. Lamarsu. That is right. 

Dr. Zinn. This is perhaps the reason why it is not cheaper. 

Dr. Lamarsu. I think that is probably true. 

Dr. Zinn. Your suggestion, of course, is an extremely important 
one. I wonder if you have thought of the fact—I am sure you have— 
that just as vulnerable as our transportation of coal and so on, is our 
transportation of electricity? High tension lines also have a habit 
of passing close to populated centers. In the case of any large-scale 
bombing they would be taken out. So, even though you might not 
lose your coal supply, you lose your transmission ability fairly soon. 

Dr. Lamarsu. I think that would probably be something that would 
be more easily replaced, however, than the transportation system. 

Dr. Zinn. That is true. 

Dr. Lamarsu., I believe that is so. 

Dr. Zinn. I believe the materials for repairing high tensions are 
easier to come by and are not so heavy as railroad lines. 

You suggest here reactor plants of the 100 megawatts power. These, 
of course, would be maak normally very close to large population 
centers because of transmission difficulties. They might still be within 
the bomb range. 

Dr. Lamarsn. That is true, but I think it depends upon what one 
means by a large population area. For instance, on Long Island, 
which is just one area I happen to know something about, there are 
a number of reactors which are 160 megawatts, for example, in power, 
which are located near cities or towns which I doubt very much would 
immediately be subjected to an attack. 

Dr. Zinn. You mean there are 160 megawatt coal-fired stations 
within 15 miles on the island? 

Dr. Lamarsn. Oh, yes, all the way out, 70 or 80 or 90 miles out there 
are stations which are 100 megawatts, 160 megawatts and so on. 
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There are a great many of those. 

Dr. Zinn. Then, the population density on the island must be some- 
what higher than I thought it was. 

That is all the questions I have. 

Representative Price. Thank you very much, Dr. Lamarsh. 

Dr. LamarsH. Thank you, gentlemen. 

Representative Price. Tomorrow will be the final day of the current 
hearing on the proposed acceleration of the civilian reactor program. 

The hearing will be held in the Senate District Committee room, 
P-38 in the Capitol at 10 a. m., Tuesday, May 29, 1956. 


The committee will now recess. 
(Whereupon, at 4:37 p. m., Monday, May 28, 1956, the joint com- 
mittee recessed to reconvene at 10 a. m., Tuesday, May 29, 1956.) 
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TUESDAY, MAY 29, 1956 


Coneress OF THE UNITED Srares, 
Joint Commirree oN Atomic Enprey, 
Washington, D. C. 

The Joint Committee met at 10 a. m., pursuant to recess, in room 
P-38, the Capitol, Senator Clinton P. Anderson (chairman of the 
Joint Committee) presiding. 

Present: Senators Anderson, Pastore, Jackson and Gore. 

Present also: James T. Ramey, executive director, George Norris, 
Jr., George E. Brown, Jr., Wayne P. Brobeck, and David R. Toll, 
of the Joint Committee staff. 

ogc Pastore (presiding). The hearing will please come to 
oraer. 

Our first witness this morning is Mr. James Fairman, vice presi- 
dent of the Consolidated Edison Company of New York. 

Are you ready, sir? 


STATEMENT OF JAMES F. FAIRMAN, VICE PRESIDENT, CONSOLI- 
DATED EDISON COMPANY OF NEW YORK, INC. 


Mr. Farrman. I am, sir. 

My name is James F. Fairman. I am vice president in charge of 
engineering of Consolidated Edison Co., and as such I am supervising 
the company’s reactor program as one of my major functions. 

I am also a member of the board of directors and executive com- 
mittee of Atomic Power Development Associates, Inc., which is doing 
research and development work on a fast neutron breeder reactor. 

I have served in various capacities with Con Edison and one of its 
corporate predecessors since 1925. I have been one of its vice presi- 
dents for the past 10 years. My duties have been directly concerned 
with electric and gas production and distribution. 

I am a registered professional engineer and received a bachelor’s 
and a master’s degree from the University of Michigan. 

From July 1, 1951, to November 30, 1952, I served as Defense Elec- 
tric Power Administrator in the Department of the Interior, on leave 
of absence from the company. 

In his statement to your committee on May 16, Mr. Searing stated 
that we would present a detailed status report on our project in 
these hearings. I am here for that purpose, together wih Mr. Gor- 
don R, Milne, the mechanical engineer of the company, and Mr. John 
W. Landis, assistant manager of the atomic energy division of the 
Halen & Wilcox Co., our contractor for the reactor portion of our 
plant. 
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Also with me is our counsel, Mr. Arvin E. Upton, of Washing- 
ton, a member of the firm of LeBoeuf, Lamb & Leiby. 

Before making our status report, I should like to make a few com- 
ments on the philosophy of our program as it may relate to the bill 
under study in these hearings. 

When Mr. Searing appeared before you on February 10, of last 
year, he said that the enactment of the Atomic Energy Act of 1954 
encouraged us to begin discussions with manufacturers to determine 
whether there was a reactor which we could build now and which 
would accelerate the development of the art. 

These discussions resulted in a contract with the Babcock & Wilcox 
Co. on March 18, 1955. Shortly thereafter we filed our application 
for licenses with the Atomic Energy Commission. 

I have referred to our statement of last year to emphasize that the 
1954 act has been a decisive factor in our activities. The act was a 
challenge to, and an opportunity for, private industry. 

At the same time, it imposed upon industry, a responsibility as the 
“chosen instrument” of national policy to advance one of the most im- 
portant peaceful uses of atomic energy. 

Senator Gore. May I ask a question ? 

Senator Pastore. Yes. 

Senator Gore. I know you quote “chosen instrument.” From what 
are you quoting ? 

Mr. Farman. That quote is just a form of expression. 

Senator Gore. I understand. 

Mr. Farrman. I don’t know that it exists in the legislation. 

I would like to tell you a little about our conception of what this 
opportunity and responsibility mean to us at Consolidated Edison 
because it may help you judge whether a new Government undertak- 
ing is needed as proposed by Senator Gore. 

We are not suffering from a power shortage in this country. We 
are not in immediate danger of running short of a supply of con- 
ventional fuels. Probably electricity produced from atomic energy 
will not be competitive with that produced from conventional ener 
sources for several years, although we are optimistic that it will be 
competitive much sooner than many people think. 

Why, then, are we planning to build a nuclear steam generating 

lant ? 
7 First of all, because we think we owe a duty to our stockholders to 
keep abreast and, if possible, ahead of technological factors affecting 
our industry. 

Second, because as a business affected with the public interest we 
have a similar duty to our consumers. The time to prepare for to- 
morrow is today. Tomorrow atomic power will be a business proposi- 
tion and not just a developmental one. 

These factors alone would certainly have been enough to persuade 
us to go ahead with our program. 

In addition to these factors, we appreciate the unique nature of the 
effort of which we are a part. Like other citizens, who follow the 
course of world events in the press and in periodicals, we know some- 
thing of the difficulties involved in maintaining American influence 
in the undeveloped areas of the world. We are not unmindful of the 
fact that our program, and others similar to it, can play a significant 
part in helping this country maintain its position in those areas. 
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I have mentioned all of these factors, Mr. Chairman, because I want 
to make it clear that our company is engaged in a serious and sub- 
stantial program. We recognize that we have a definite moral obli- 
gation to proceed with our program, and we intend to do so unless 
technological problems arise of such a nature as to slow up any 
atomic power program, Government or private. 

In our opinion, we and our contractor, Babcock & Wilcox, are now 
proceeding as fast as sound application of a new technology will 
yermit. 

Senator Pastore. Would you mind an interruption at this time? 

Mr. Farrman. Not at all. 

Senator Pastore. First of all, I want to say how pleased all of 
the members of the committee are with this job your company is 
doing; I think I speak the sentiment of all of the members. We all 
feel that your company is doing a marvelous job in this respect. 

However, the serious problem that confronts us is precisely this: 
You have brought it out, I think rather emphatically. I have pointed 
out the fact that we here in this country are not beset with the problem 
of a shortage of conventional fuels. 

Not only that, we are keeping abreast with the amount of electric 
power that we need in the gradual process of the development our our 
economy. 

However, one of the stated purposes of the atomic energy lay was 
that this field was to be developed in order to promote world peace. 
It was consonant with that expressed philosophy that I think the 
President spoke before the United Nations in December of 1953, when 
he suggested this international agency. 

It was consonant with that idea when he dedicated for international 
use 20,200 kilograms of U-235 and 20,000 for use in this country. 

Naturally there are certain limitations upon your stockholders as 
to how much money can be placed in this research. You cannot afford 
to place in the research any more money than you can charge off 
as an operating expense along the lines that is supervised and is 
even more or less authorized by the local governing body of public 
utility commissions, because, after all, they are very much interested 
in how much money you put in development of this art that might 
reflect itself in a higher rate in the avent that this field does not 
progress as fast as some of us would like to have it progress. 

With that as a background, do you not think that there is a wide 
question here as to whether or not we are having adequate partici- 
pation in the development of this art consistent with the expressed 
philosophy of the law, consistent with the expressed desire of the 
President on an international agency, and consistent with the expressed 
position of leadership that we occupy in the world that internationally 
we shall not be outrifled in this particular field. 

That is a serious question. It is not that we are being critical of 
private industry. We asthe Members of the Congress representing all 
the phases of our economy must recognize the fact that there has to 
be an adequate effort here; that that effort might go beyond the bounds 
of the limitations which are imposed upon certain stockholders that 
we must recognize, and the question before us here is not that we want 
to push industry out of this field. 

I understand that Senator Gore’s bill was to have a supplemental 
program under the spirit of section 104, and I think I would like to 
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go into that a little later on as this develops, because people are begin- 
ning to look at this as a socialized program of the Government of the 
United States beginning to monopolize the field of producing electric 
power through nuclear fission and then selling this steam, or selling 
this heat to all the distributing companies of the country. 

I do not think that is Senator Gore’s idea. I think that Senator 
Gore envisages the six reactors under the spirit of section 104 of the 
atomic energy law, not section 103, of the atomic energy law. 

What have you to say on the subject that I have raised just now; if 
you want me to be specific on the question, I will ask a specific question. 

Mr. Farrman. I think in part I answer you in the general part of 
my statement. 

Senator Pastore. If you do, I will wait for it. 

Mr. Farman. Perhaps that would point it up a little better if that 
is agreeable to you, sir. 

Shall I proceed ? 

Senator Pasrore. Yes, you proceed, then. 

Mr. Farrman. There have been assertions over the past year that 
for various reasons industry has been holding back. It has been 
said, for example, that industry is not obtaining enough information 
from the Commission. 

So far as our company is concerned, we have thus far been able to 
obtain any information we needed upon request. 

Other assertions involve problems of insurance, financing, taxation, 
and regulation. We are not disturbed about these problems. We 
have not encountered any substantial financial, regulatory, or tax 
obstacles to date. 

So far as insurance is concerned, we are confident that this problem 
will be solved before our reactor goes into operation. We hope it will 
be settled at this session of Congress. 

Some have also asserted that industry fears the consequences of 
application of thermonuclear energy utilizing the fusion process. 
We have no such fear. 

We are satisfied on the basis of the statements made by responsible 
officials that the usefulness of our plant will not be affected by this new 
development. 

In short, we have no reason to be disappointed at our progress to 
date, and no reason to believe that the rate of progress will not con- 
tinue. 

And now I should like to turn briefly to the question of the need 
for the legislation you are now considering. 

Despite the incompleteness of my information on some of the fac- 
tors involved, I believe that I am aware of the basic questions you will 
examine in reaching a decision on this legislation. 

You will certainly want to know whether private industry is hold- 
ing back. If we in industry convince you that we are not holding back, 
you will wish to note at that point that every type of reactor which 
the Commission considered worthy of extensive Government research 
in its original 5-year program is now authorized or proposed as a 
construction project. 

You will then have to decide whether any useful purpose will be 
served by the reactor construction contemplated by the Gore bill. 

If the purpose is to incorporate new reactor concepts, you will un- 
doubtedly inquire whether the construction of additional power reac- 
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tors will meet that objective, or whether it would not be preferable 
instead to expand the Commission’s research program. 

If tax dollars are to be used most effectively to further our national 
interests, you may conclude that substantial amounts can be better 
used on atomic energy for ship propulsion, for example, than on 
stationary powerplants. 

If, on the other hand, the purpose of Government reactor construc- 
tion is to duplicate the reactor types to be constructed by private 
industry, I feel certain you will wish to conduct a very searching in- 
quiry into the need for this duplication. Will it, for example, acceler- 
ate or delay the projects already underway / 

In our opinion, it will delay them because it will spread too thin 
a limited supply of manpower, materials, and effort. 

A more fundamental question is whether a new Government pro- 
gram can in any event accelerate the pace of reactor development. 
In our opinion, it cannot. 

The pace of development is governed not by numbers of men or 
dollars, but, rather, by the simple fact that the steps in perfecting 
this new technology must be taken in a certain sequence and with a 
certain time lag if the results are to be successful. 

In listing these questions, Mr. Chairman, I have tried to avoid an 
basic philosophical overtones. Obviously, as a person connected with 

rivate industry, I believe that the job of reactor construction should 
carried out by industry and that the Government should step in 
only if industry does not carry through. 

In any event, I hope and believe that the issues involved will be 
examined in an objective and dispassionate manner by this committee. 
Certainly, by enacting the Atomic Energy Act of 1954, this committee 
and the Congress gave the green light to private industry. Industry 
started from the intersection as soon as the light changed. It is mov- 
ing, I think, as fast as the speed controls of technology and safety 
will allow. 

And now, Mr. Chairman, I would like to turn from generalities to 
specific, perhaps after having answered some questions. 

With your permission, I should like to ask Mr. Milne to discuss the 
details of our site plan; the general characteristics of our reactor; its 
relationship to its allied electric generating plant, and to our system 
generally ; the status of our regulatory and other relationships with the 
Atomic Energy Commission; our anticipated schedule of expendi- 
tures, and the economics of our plant. 

Finally, Mr. Landis, of Babcock & Wilcox, will explain the signifi- 
cant design characteristics of our reactor, and the nature and schedule 
of the developmental, experimental, and fabrication work on the 
reactor. 

Senator Pastore. Before we get to your associates, I think there 
are some questions that we would like to ask of you, sir, and I now 
suggest that Mr. Gore ask any questions that he would like to. 

Senator Gore. I would like first to make a statement to you, Mr. 
Fairman. I think you have presented a challenging statement and 
from your point of view, it certainly seems to be a fair statement. 

I wish you to know that at no time during this hearing or during the 
debate on the floor of the Senate have I been critical of the slowness 
of private industry in this field. I have sympathy with the problems 
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which you face, and with the great risk which your company is under- 
taking here. 

I have said, and repeat to you, that were I on the board of directors 
of your company or another, I would want to be cautious and careful, 
and perhaps reluctant, to vote to spend $100 million of stockholders’ 
funds on a project that has at this point little opportunity of being 
profitable. 

After all, there is a limit to which your company or any other com- 
pany can go in the expenditure of your own stockholders funds on an 
unprofitable venture. That is proper. I am not critical about that. 
The position I have taken overall is that whereas the stockholders of 
your individual company could not afford to launch on a wide-scale 
development in this field, I feel that the whole people can afford it and 
indeed, cannot afford to fail to undertake to do so for the reasons cited 
by Senator Pastore. 

I wish to join in the congratulations which Senator Pastore extended 
to you upon the vigor with which your company is moving into this 
field. There is, however, a vast field that is being virtually untouched. 

As has been pointed out in the hearing, most of the reactors under 
discussion in our country are based upon water-type reactors. There 
are other types of reactors which hold great promise. Indeed, it may 
be through the development of one of the other type reactors that we 
finally break the economic barrier to the production and generation of 
competitive power within our own country. 

I do not wish to extend this. Before asking a question, I wanted 
to let you know the objective I had in mind. From my studies, from 
the information that has been available to me, I come to the conclusion 
that a primary objective of the Soviet Union is to excel the United 
States in peacetime uses of the atomic. 

Of course we, as you know, are the one nation that has used it for 
destruction. I think we have a moral obligation, and I believe that 
sentiment is shared by many people in Congress and by many Ameri- 
cans, to be foremost in bringing the peacetime benefits of the atom to 
the humanity of the world. 

If you were a Member of the United States Senate and felt that 
way about it, would you be satisfied or would you think that the present 
program is adequate to maintain our lead in the face of the knowledge 
we have of the vast developments underway in Russia ? 

I am not asking you now as the president of a utility company. I 
am asking you as an American citizen. I will leave out the 
hypothesis “if you were a Member of the Senate.” Maybe you will 
never be plagued with that position. Just as an American citizen 
and a responsible one, which I know you are, what would be your 
reaction to that set of circumstances ? 

Mr. Farman. Senator, I have — that some thought as a citizen. 
It seems to me that in our race with Russia, which takes place on many 
fronts, we may not be adopting the best methods. I get the impres- 
sion, too frequently, that they think of something first and then we try 
to catch up with them, which to me seems to be terrible psychology on 
the part of the world we are trying to influence. 

I believe that we can win this race on quality rather than quantity, 
for instance, and from what I know, I believe we are well on our way 
todoing it. Ithink the Russians are trying to propagandize the world 
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simply by sheer quantity, numbers, men. They have more of this 
and more of that. 

We can’t compete in numbers. We have to compete in quality, 
which suggests to me that instead of trying to build quickly X million 
kilowatts of reactors, we should use our dollars in fundamental re- 
search in the development of pilot reactors of promising types, and as 
soon as they are ready to be developed in larger sizes, go ahead 
and do it. 

Of course, we studied this intensively over a year ago. We made 
our decision to pick this particular type reactor. To a degree, our 
hands are tied. We are in a metropolitan area or close to it. We had 
to be sure that what we went in for was safe. That is why we chose 
a proven technique. 

Our one contribution, we think, to the advancement of the art is the 
use of thorium, which at the time there was considerable interest in, 
but so far as we could know, little work had been done. We studied 
a great many other types of reactors. We picked this one because we 
thought we could make a modest contribution in this field by advanc- 
ing the knowledge of the use of thorium, which we have hopes, inci- 
dentally, to make this thing economic in our area before we are through 
with it, not the first year, maybe not the fifth year, but we believe this 
particular construction we have can compete successfully with 
conventional fuels. 

So we are not pessimistic on that. Maybe if we were making the 
decision today and studied the matter exhaustively we would pick 
differently, but we understood the object of the change in the law and 
the purpose of Congress was to get something done, and we felt 
we were big enough to contribute to that effort and to start last year 
and put everything we could in it and not divert from our original 
decision by debating whether something else might be better as of 
now, but go right down that path and see what we could do. 

Senator Gorr. Will you yield there now? 

Mr. Farman. Yes, sir. 

Senator Gore. You have just arrived at a critical point. You have 
just stated a critical point so far as I and some other members of 
this committee see it. You have said that if you were beginning de 
novo, you might select some other type, which, perhaps at the moment, 
appears more promising. 

That is what has been neglected in the program, and the Atomic 
Energy Commission, under = present program, is powerless to bring 
about the development of these other types, either more or less promis- 
ing, except that the Commission must respond and can only respond 
to a proposal that is made to it by a private concern. 

Obviously, there is a limit to the number of different types of 
atomic reactors on which your company or any other company can 
experiment. It would seem to me that it would be vastly beneficial 
to your industry if the Government itself, representing the whole 
pes le, whose national interest is involved in maintaining American 

eadership in this field, would proceed to develop some of these other 


more promisin pd ox or equally promising types. 
whic 


Who can tel h one will be the most successful? Then when 
the Government has demonstrated the feasibility and the economic 
justification for a particular type or types, it would be available 
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to your company and the industry of which your company is a part. 

Mr. Farrman. May I comment on that, sir? 

Senator Gore. Yes, indeed. 

Mr. Farrman. First, let me say I am not a nuclear expert. I[ 
rely upon others to tell me. I am not aware from what I have been 
able to read and hear that there is ready for development a reactor 
of 100,000 kilowatts or something like that, which I take it is the 
purpose of your bill. 

Let me divert and say we agree thoroughly no one knows the 
answer yet on what is the ultimate type of reactor, and indeed the 
type most suitable to a particular one may vary. They will de- 
pend upon the facility for petting the parts of the machinery there, 
fuel delivery, processing. These package plants have their place in 
the scheme of things. They may not be competitive in the sense that 
I think of it, even the large sizes. 

On the other hand, one that is competitive in the sense I take it 
that you and I are thinking might not adapt itself to a package for 
some remote location. 

Senator Gore. Couldn’t we agree further that what might be eco- 
nomic and profitable and useful as a power producer in this country 
would very likely not be suitable at all to the export program ? 

Mr. Farrman. That could be. 

Senator Gorn. And the small reactor of the 10,000 kilowatt order 
or 20,000 kilowatt order which would be uneconomic as a power 
producer in your area might very well be wonderful for export to 
the Middle East. 

Mr. Farrman. That could be. 

Senator Gore. Because there the economics of power production are 
vastly different from here. The need for power, the demand for 
power, the use of power, is much smaller than here, so it would seem 
to me that in our program our domestic developmental phase should be 
of one order, whereas our export policy, hopes of export policy, should 
be of another. 

Incidentally, I have seen governmental estimates that the potential- 
ity for export of a reactor and reactor fuels to Western Europe alone 
in the next decade and a half runs to many billions of dollars. The 
coal supply in Western Europe is becoming depleted. The dependence 
upon oil from the Middle East is precarious. The most promising 
and, in fact, about the only alternative for vast energy source is nuclear 
power. 

In the development of our program for economical competition in 
international affairs, it seems to me that we should concentrate on per- 
haps smaller reactors, but certainly here at home, and maybe by 
building these large reactors here at home we might break the bar- 
riers and some bottlenecks and learn how to make even the smaller 
reactors more efficient. 

Mr. Fatrman. I agree it works both ways. You learn from very 
little ones and vice versa. Anything that is learned in this field will 
complement what the other fellow is doing in his particular problem. 

It seems to me, if I understand you correctly, that you make a dis- 
tinction between the domestic problem and the foreign problem. I am 
a little bit puzzled as to whether the purpose of your bill is to serve 
both purposes equally, or the international situation primarily. 
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If as you suggest, our problem economically is different and we 
need to study that, of course, it sems to me that we ne make prog- 
ress slowly to advantage. On the other hand, I think 1 would agree if 
we are trying to influence the rest of the world we ought to have 
something, and I think we have it now, that could be given to them. 

I don’t mean given in the literal sense, but could be sent to them, 
sold to them, loaned to them, to solve their particular problem which 
is much more acute than ours is. 

Senator Pastore. Mr. Fairman, did you conclude? 

Mr. Farrman. I was just going to come back and say that it seems 
to me in solving our own domestic problem we are making excellent 
pro , and there is not much point in spending a lot of money 
quickly to try to do something that looks big in terms of kilowatts 
unless we are sure in every step of the way that the fundamental 
research has been done which makes it advisable to take those steps. 

I am confident that if it is known that there is a type of reactor that 
ought to be built now that isn’t on the books, if that was brought to 
the attention of the industry, somebody would rise and say “That’s 
mine.” I don’t know of any such. I may not know everything there 
is to know. 

Senator Pastore. Mr. Fairman, are you familiar with the Gore 
bill, that is, S. 2725% You may consult with your attorney if you 
want to. 

I have a copy of it here. I want to ask you a few questions because 
a rather nebulous atmosphere hovers over the function of this com- 
mittee, I think, by either misunderstanding or interpretation of the 
bill itself. 

Is your fear, or the fear of private industry, as you understand it, 


principally predicated upon the ground that this bill would tend 
towar : nationalization of the electric power generation in this 
country 

Mr. Farrman. I can’t speak for the industry on that, sir, but that 
is not my feeling. 

Senator Pasrorr. Do you see this bill meaning anything more than 
reaching a ear een of this art under section 104 of the act, or 


do you think it goes beyond that because in line 18, of page 2, it says 
“by section 103 of the Atomic Energy Act of 1954” ? 

I want to make my position clear on this subject. I am certainly 
not for the nationalization of the electric power generating industry 
of this country, and if the Gore bill intends to ie that, I think one 
of the biggest hassles in the country will be where the six reactors 
are going to go, and this bill will never pass because I don’t think 
they will ever decide where the are going to go. 

Personally, I would like to see one go to New England if it is ever 
going to be, because the cost of electricity is going to be pretty high, 
but it will resolve itself in a political question as to where these things 
are going to go. 

Certainly, I don’t think the atomic energy ought to be used as a 
substitute for hydroelectric projects, because there we get into the 
fresh, natural, natural resources of the country, as against this which 
will only be a substitute for the use of conventional fuels. 

I have always felt and I think I should say this as a predicate to 
the question that I am going to ask you, that if the Gore bill is 
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confined solely and strictly to the development of the art, until we 
reach the stage that is recited in section 104 of the 1954 law, reaching 
the practicability of the use of reactors for the generation of cao 
then I seriously say that I think that industry is overfretful of Gov- 
ernment’s participation in this research field, because I would say it 
is a great boon even to private industry, which has certain limitations 
upon it in using the proper money, the proper amount of money which 
might be necessary to build these various reactors, and I have the im- 
pression there that I gathered only yesterday from Dr. Zinn who 
seriously feels and he can deny or refute me if he desires, that unless 
you get to the building of a large-scale reactor, whether private in- 
dustry does it or Government does it, you certainly won’t perfect 
the art as speedily as you desire because if you keep it on a small scale, 
you are really not going to get at the real problems that you must 
meet, unless you build these large reactors. 

Of course, if industry sees the building of these large reactors by 
Government and then stepping into the field of producing heat and 
steam and then selling it to private distributing companies, I can see 
the fear on the part of private industry saying, “Now this is the 
toe in the door to nationalize this entire industry,” and I wouldn’t 
blame private industry if it came in and resisted a bill of that kind 
before the Congress of the United States decided the policy of whether 
or not the electrical power industry should be nationalized in this 
conan the way it is in England, and the way it is regimented in 

ussia. 

However, if the Gore bill were clarified merely to better express 
the development of the art under section 104 of the act, meaning that 
when the Government got to the point of establishing the prac- 
ticability of these reactors, then it would have to disengage itself 
because it is no longer research. 

Would you then feel that participation on the part of Government 
would be an encroachment: upon what industry 1s attempting to do 
at this juncture in this particular field? If you think my question is 
loaded, I will break it down for you. 

Mr. Farrman. No; I will attempt to answer it, sir. 

Senator Pastore. I tried to make it as clear as I could. 

Mr. Farrman, I think my answer would be yes, and I would like 
toexplain that. It is amply evident, I think, from previous testimony 
that there are many people in the industry who have the fears that 
you have expressed, that they might have. 

My concern when I read this bill which sets a mandatory number of 
six and presumably large reactors is based upon my experience here 
in Washington in 1951 and 1952 when I tried to get material and 
facilities for the power systems of this country both public and 
private in competition with all the other claimant agencies during 
that period of emergency, among whom was the Atomic Energy Com- 
mission, and the Atomic Energy Commission was the most formidable 
opponent that the rest of us had. 

They got everything they wanted, and I won’t say that wasn’t 
right, but it upset schedules of manufacture, it upset deliveries, 
it just generally raised the dickens. 

I can see, assuming that 6 reactors are approved by Congress, 6 
large reactors with all the enthusiasm of your committee and Congress 
behind it, the Commission is going to start to do something, and I 
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can very well visualize that even with the present capacity, manufac- 
turing capacity, manpower, scientific brains, that something is going 
to slip and I just have a hunch that it is my reactor and the other 
private reactors that are going to take second place in that break, 
and I don’t believe the net result of it is going to be that you are going 
to have more reactors and more kilowatts and more successful demon- 
stration of practicability than we would have if we let this thing 
go the way it is. 

Now, if the Commission has a type of reactor that needs develop- 
ment and nobody has come forward to bid for it, no one could object, 
it seems to me, if the Government directs the Commission to build that 
reactor in whatever size is appropriate to demonstrate it, but I am cer- 
tainly not aware that there are six new types that are worthy of im- 
mediate development, and I am not even sure there is one. 

Senator Pastore. I would like to turn this over to Dr. Zinn. Are 
there questions you would like to ask on this point, Doctor? You 
are the expert on the reactors. Let’s have it, Doctor. 

Dr. Zinn. I don’t want to repeat testimony which I have been 
asked to give before, but I would perhaps say this much: That you 
must confess that the 5-year demonstration program as it was set up 
5 years ago did not represent a considered judgment on the part of 
the Commission that that was all in the way of reactor types that could 
be profitably exploited at that time. 

What it was, was an identification of types then under development 
in Commission laboratories, and labeling of them as the 5-year pro- 
gram. I think if you look at the whole group of reactor types you 
will see there are precisely those that the technicians in the Govern- 
ment laboratory happen to at that time have chosen as the ones to be 
working on, not as the ones which among all possible ones should be 
then exploited for commercial development. 

I am very familiar with the atmosphere in which this was done. 
Actually, the change in the act was an aftereffect thing. Those reac- 
tors, the five that you have mentioned in the demonstration program, 
were being worked on without having in mind that the Atomic Energy 
Act would be revised permitting a large-scale commercial development 
of atomic power in this country. 

It isn’t even true, I believe, that each one of them is actually under 
construction. The most notorious one which isn’t under large-scale 
construction is the homogeneous one, which in your testimony is cor- 
rectly stated, is proposed for construction. I think one has to make 
a distinction between what you are doing in the case of pressurized 
water reactors where you really are taking active steps toward con- 
struction and a proposal which might lead to construction. I did 
testify last week that I thought the large-scale experience that we have 
at Hanford and at Savannah River could conceivably be adapted to 
power reactors. 

This was not in the original 5-year program because it was felt 
that those reactors were pretty well developed, that the original 5-year 
program had to do with more or less developed types and they are 
the ones which were chosen by industry to go ahead on, on perfectly 
sound grounds, namely, if you make an analysis of the economic situa- 
tion as you think it might be, you have some hope that the ones you 
have chosen are going to be the best. 
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It is only a hope, though, and you have to admit that the economic 
analysis has enough leeway in it as between one type and another that 
you could be wrong. So I believe there we have three types I just 
mentioned which are not new, really, under construction. 

Mr. Farrman. What were these three types, Doctor ? 

Dr. Zinn. There is the Hanford type, which is a graphite pres- 
surized-tube type. There is the Savannah River type, shies is a heavy 
water moderated type. By the way, for heavy water moderated 
reactors, there are a fair number of variations ible, and, of course, 
the great attractiveness there is that they might ultimately lead to 
natural uranium reactors where there might even be an economic 
advantage in our own country, certainly for export there is, and then 
finally, in the area of high temperature reactors, I think our program 
doesn’t cover all bets. 

We have the sodium graphite reactor being developed only in one 
model, and yet I think as a powerplant engineer, you would agree 
that high temperature done on the farther distance might be because 
the greater cycle efficiency is the path to the cheapest. power. 

In addition, it is obvious that gas cooling with various types of 
moderation can also lead to high-temperature operation with high- 
cycle efficiency, and that isn’t being done at all in this country. So 
when you say you know of no types which have been selected, 1 think 
what you are saying is that properly you have made your first choice 
and are working on them, but there were second choices. 

I am sure in your studies that you passed over some types and said, 
“Well, they are not quite as good,” which may not now be under con- 
struction. 

Mr. Farrman. May I comment? 

Senator Pasrore. Yes, go ahead, sir. This is the best way to get 
it, around the table. 

Mr. Farman. We explored rather exhaustively the Hanford type 
and rejected it as of that time. I don’t know what I would say today, 
but I suspect the answer would be the same, because of its cost and 
the fact that it was not as safe to be located in the territories such 
as ours. 

The Savannah River type at the time we were considering this stuff 
was top secret. Nobody could talk with us. At least we couldn’t find 
out anything about it. Perhaps we missed a bet. 

The gas problem, it seems to me, is being pretty well done in Eng- 
land. Why do we duplicate that if they are doing a good job? I 
assume that they are doing a good job. There is no question about 
your point on high temperature, sir, but there is a lot of work to be 
done yet so far as we know in the metallurgical fields or the ceramics 
fields before you can get something that will take those high tem- 
peratures under radiation. 

We are all for it. We agree that that is probably the hope. We 
have to have higher temperature, but first you have to have materials 
and I should like to ask if it isn’t putting you on the spot, do you 
know any materials that can go to higher temperatures that we can 
eventually use that we do not now use in thermal practice? 

Dr. Zrxn. I will answer your question very quickly by asking you 
what temperature you propose to go to, a temperature and measure of 
steam in your plant? 
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Mr. Farrman. In the reactor plant? 

Dr. Zinn. The one that you are developing for Indian Point. 

Mr. Farrman. It is around 400 pounds. The temperature as it 
comes out of the reactor, we boost it to 1,000. 

Dr. Zinn. But the reactor reproduces 400 pounds, which is very 
low-temperature steam. Your modern practice would be in the neigh- 
borhood of 1,800-pound steam. 

Mr. Fatrman. We have gone to 2,400. 

Dr. Zinn. The limitation on your nuclear plant is because you are 
using water in your primary cooling. 

Hr. Farrman. Yes, 

Dr. Zinn. There are development problems in connection with 
putting fuel elements in hot water, very considerable ones, metal- 
lurgical ones. 

Mr. Farrman. Yes. 

Dr. Zinn. Babcock & Wilcox and your company are spending quite 
a bit of money in developing these. 

Mr. Farrman. That is right. 

Dr. Zinn. Why shouldn’t someone else spend money to develop 
high-temperature fuel elements not using water ? 

Mr. Fatrman. I am thoroughly in favor of it, but I don’t believe 
you are ready to build the reactor yet until you have done that funda- 
mental research. 

Dr. Zinn. Was the fuel element developed at the time you chose 
the water-reactor type that you are working on? Was there a fuel 
element ? 

Mr. Lannpris. No, sir; there was no fuel element, if I may add a 
word here. We do have some considerable information, however, 
on the corrosion of Zira cloy-2 by hot water. 

Dr. Zinn. Yes, I know very well you do. I know where you got it. 

Mr. Farrman. You developed it. 

Dr. Zinn. Mr. Chairman, if I may, I would like to ask Mr. Fair- 
man about another point which he touched on, and which I think 
is extremely important. 

Mr. Fairman, you did comment that you chose your particular 
reactor because it was safe. That means you made a safety analysis 
of reactor types. I assume that you in your choice did put into it the 
fact that one can come up with answers that some reactor might have 
advantages in connection with safety over others. 

Do you say that you picked the safest reactor? That’s the one 
you picked? Of all those you considered ? 

Mr. Farrman. I wouldn’t go that far, sir. 

Dr. Zinn. Because if you did, I would have to say that I think 
it is very difficult to decide that one reactor is safer than another. 
I think this is a very difficult technical judgment, but if I had to make 
such a judgment, I wouldn’t agree with you if you said that you had 
picked the safest one. ; 

[ couldn’t go along with that. So you cannot use, I believe, just 
categorically safety as the reason why you preferred one type over 
another, and then discarded another one. I don’t believe you can 
without going into a very large amount of technical information. 

Mr. Farrman. Not as the sole criteria, no. 
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Dr. Zin. I could pursue that one further, and perhaps point out 
that there isn’t really anything else but judgment to go on in the safety 
business; isn’t that right? 

Mr. Farrman. Yes. 

Mr. Lanois. I thing we ought to second that, because I believe that 
when you come right down to analyzing the reactor-evaluation steps 
we went through, it was just a matter of judgment in choosing be- 
tween, say, the pressurized water reactor, which has a negative tem- 
perature coefficient, and the graphite moderated pressurized water- 
cooled reactor, which perhaps has a positive temperature coefficient. 

Dr. Zinn. Of course, it can be designed with a negative one. 

Mr. Lanois, It can, yes. At that time we had a very lazy concep- 
tion of that reactor. I think we ought to confess that, but we did the 
best we could in the time allowed. 

Dr. Zinn. Perhaps as a last word on this, of course, you know that 
the British favor their type of reactor because they believe it has a 
degree of safety somewhat greater than you can get in any water- 
cooled reactor. 

Mr. Farrman. Yes. 

Mr. Lanpis. Which is correct. 

Dr. Zinn. It is their stated reason. It is only corerct if you keep 
the rating of the reactor low, which they do, which doesn’t lead to 
the best economic picture. 

Senator Pastore. To repeat again, of course, we are all refreshed 
and elated over the fine effort that Consolidated Edison Co. is making 
in this particular field because I understand they are going it ex- 
clusively on their own money. They are not asking for any subsidy 
at all from the Government, which is a fine demonstration of good 
citizenship and fine participation on the part of private industry in 
the development of this art. 

Senator Gore. And commendable risk. . 

Dr. Zinn. That is right. 

Senator Pasrore. But just as has been brought out here in this 
short colloquy between these two experts, it points up pretty much 
that there are some of these calculated risks so strong and so big we 
wonder whether private industry can actually undertake it. 

We realize private industry has dedicated maybee $200 or $300 
million to this effort, but we question whether that is quite enough; 
whether or not there ought to be some participation on the part of the 
Government, not to get into the electric power business, but whether 
they should get into the building of these full-scale reactors for 
research purposes, so we can develop at least the practicability of 
the art, and that is the question that disturbs me. 

I think that is the question that disturbs a lot of the members of the 
committee and a lot of the Members of the Congress, and that is the 
question we have to decide, not to kind of push you out of the way, 
or to impede your effort, because if we are going to step on anybody’s 
toes, we ought to stay out of it. 

On the other hand, if we can help and augment the program or 
supplement that program, I question whether or not it wouldn’t also 
be a boon to private industry to have Government money go into 
this, too, to a larger extent in order to bring about the day in quicker 
fashion when we are going to have competitively speaking electric 
power manufactured by nuclear fuels. 
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That is the simple problem and without nationalization, without 
socialization, without the Government stepping into this field of 
manufacturing and selling electric current, which I hope no one on 
this committee envisions for the time being, because I don’t want to 
see that industry nationalized. 

Mr. Fatrman. If I may answer the implied question, sir, I hope 
I have made it clear that we certainly are not opposed to fundamental 
research in this field, nor I think would we be opposed if the time 
arrives when the experts in the Commission say, “Here is a type of 
reactor that ought to be explored.” If nobody will come forward 
and do it, then certainly I would not object to the Commission build- 
ing one for demonstration research purposes, but I don’t believe that 
time has arrived, and I don’t believe it has been tested. 

Senator Pasrore. I respect your judgment in the matter, Mr. Fair- 
man. Of course, there may be others who might disagree with you 
and that is the question we have to decide, but at any rate, you ought 
to be complimented and congratulated for the fine work you have 
done thus far. I think we hadn’t ought to escape the opportunity 
of saying that again and again and again, because it serves as an ex- 
ample and inspiration to other private industry to join hands together 
and do as you have done. 

Mr. Farrman. Would you like now, sir, to have a brief—— 

Senator Pastore. Yes. We ought to introduce your papers in there 
entirely for the record, and then, of course, any comments that your 
experts would like to make. 

Just identify yourself on the record and give us a résumé. 

Senator Gore. May I make a brief comment off the record ? 

( Discussion off the record. ) 

Mr. Farrman. Mr. Milne. 

Senator Pastore. Identify yourself, please, sir. 


STATEMENT OF GORDON R. MILNE, ENGINEER, CONSOLIDATED 
EDISON CO. 


Mr. Mitne. My name is Gordon R. Milne. As the mechanical 
engineer for the Consolidated Edison Company of New York, I am in 
charge of the structural and mechanical planning and design of elec- 
tric, gas, and steam production plants for that company. I have 
served in various capacities with Consolidated Edison and its prede- 
cessor companies since 1921, 

I am a registered professional engineer and received the degree of 
mechanical engineer from Stevens Institute of Technology. 

Site conditions: For the Indian Point nuclear powerplant the com- 
pany purchased approximately 350 acres of land on the east bank of the 
Hudson River at Indian Point in the village of Buchanan in upper 
Westchester County, N. Y., at a cost of about $300,000. 

The site is on a wooded and aay promontory of land about 24 miles 
north of New York City. Its relative location in the area and also 
with respect to the rest of the Consolidated Edison system can best be 
shown by reference to plate 1, which indicates that this plant will be 
connected to the high voltage transmission interconnections now exist- 
ing between the Consolidated Edison system and the Niagara Mohawk 
system to the north. 
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In the selection of a site for a nuclear powerplant the property must 
have favorable characteristics with respect to seismology, geology, 
hydrology, and meteorology, as well as suitability from more conven- 
tiorial standpoints. 

The report on the seismic characteristics of the area has been pre- 
pared by Fordham University since they possessed the seismograph 
and seismic records. 

The report of Father Lynch, head of Fordham’s seismic laboratory, 
that this area had never had a severe disturbance and that it has been 
and should continue to be as free of earthquakes as any known area in 
the world, was reviewed and concurred in by Capt. Eliott Roberts, 
head of the Geophysics Division of the United States Coast and 
Geodetic Survey. 

A report on the geology of the site has been rendered by Sidney 
Paige, who until retirement was professor of geology at Columbix 
University, and a consultant on many large construction projects. The 
conclusion in his report is that the rock existing at this site, properly 
grouted, would support any structure that man might build. 

The hydrology of the area has been investigated by Carl Kenni- 
son, a consulting engineer and also the chief engineer of the New 
York Board of Water Supply. His report stated that with safety 
features of the plant design as disclosed to him, there appears no 
possibility of radiocontamination of the Hudson River or of the pub- 
lic water supplies in the area. 

In April 1955, the company entered into a contract with New York 
University to investigate and report on the meteorological conditions 
in the area. 

Because of the time required to acquire the extensive instrumenta- 
tion needed at the site, and in adjacent areas, and to erect a high 
instrumentation tower on the premises, the collection of some of the 
data will not be completed until the early part of 1957. 

Reports on the above formed part of the data submitted during 
1955 to the Atomic Energy Commission and its Advisory Com- 
mittee on Reactor Safeguards. 


PLANT CHARACTERISTICS 


The nuclear reactor for this project will be a pressurized water 
arrangement using uranium as base fuel and thorium as the fertile 
material. We believe that the use of thorium represents a consider- 
able advance toward making nuclear power ultimately less expensive 
than that obtained from conventional fuels. 

Since this is the first application of thorium to a large power re- 
actor, it has been necessary to prepare a number of detailed tech- 
nical reports during the past year for submission to the Commission. 

Since it is desirable on the first reactor of this type to hold the 
nuclear fuel temperatures to moderate levels, the resulting steam 
temperatures are correspondingly low in comparison with conven- 
tional steam electric generating practice. 

Therefore, to effect further economy in the generation of electric 
power, a separate oil-fired superheater will be installed to superheat 
the steam produced by the reactor before its utilization in the tur- 
— — basic concept of this plant arrangement is shown on 
plate 2. 
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The heat produced by the reactor would result in electric genera- 
tion of 140,000 kilowatts capacity. The addition of the oil-fired super- 
heater will yield an additional 96,000 kilowatts of electrical capacity, 
or a total plant capacity of 236,000 kilowatts. 

We have calculated the cost of the Indian Point project before 
and after the addition of the superheater. Plant cost per kilowatt 
of electrical output capacity will be reduced to 70 percent of the 
unit cost of plant capacity which would have resulted if the rela- 
tively low temperature saturated steam produced by the reactor were 
used directly in a turbine. 

Consolidated Edison has now in operation 3,700,000 kilowatts of 
conventional steam electric generating capacity and, together with 
750,000 kilowatts of capacity now under construction, will have at 
least 4,450,000 kilowatts in operation prior to the start of operation 
of the Indian Point nuclear plant. 

Therefore, the nuclear plant will at that time represent about 5.5 
percent of the total generating capacity on the Edison system. 

The estimated cost of electric, power to be generated by the Indian 
Point plant is shown on plate 3. This cost, including fixed charges 
at 13.5 percent, fuel costs, cost of reprocessing nuclear fuel, and all 
operating and maintenance charges, should be about 9 mills per kilo- 
watt-hour. To be conservative we have included in this total a charge 
of 1 mill for operation and maintenance exclusive of fuel as compared 
to one-half mill for our newest conventional plant. 

Of course, the cost of reprocessing nuclear fuels is at best an approxi- 
mation since commercial reprocessing plants have yet to be built and 
operated. 

The figure of 9 mills per kilowatt-hour compares with 714 mills 
which is the cost of electrical generation in our newest conventional 
steam plant. 


CONTRACT WITH BABCOCK & WILCOX 


Our contract with Babcock & Wilcox was made on March 18, 1955. 
It is a fixed price contract subject to the usual escalation provisions for 
increases in the cost of labor and materials. We may cancel the 
contract under certain circumstances, but must in any event pay all 
costs accrued to the date of cancellation. 


RELATIONSHIP WITH THE COMMISSION 


With regard to our partiular project our relationship with the 
Atomic Energy Commission actually began on December 7, 1954. Ina 
letter of that date we told the Commission that we were beginning 
talks with manufacturers. 

After action by our board of trustees and the execution of the con- 
tract with Babcock & Wilcox, we filed an application for licenses 
with the Commission on March 22, 1955. We supplied detailed in- 
formation in our application although some of our data was tentative 
at that time and although regulations under the 1954 act had not yet 
been issued. 

The application was amended on August 1, November 22, and 
December 19, 1955. 

The amendments in part resulted from discussions with repre- 
sentatives of the Commission and of the Commission’s Advisory 
Committee on Reactor Safeguards, over a period of several months. 
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I assume that this committee has been informed of the content of 
the application and amendments, but we would be happy to file them 
for your record if you consider it appropriate. 

In our original application we applied for a facility license under 
section 104 (b) of the act; a license for the possession and use of 
source material; a license for the possession and use of special nuclear 
material, and a construction permit. 

We also requested the Commission to enter into arrangements with 
us for the supply of material and for reprocessing services. 

As you know, we received a construction permit on May 4, 1956. 
This construction permit incorporates an allocation of special nuclear 
material over the proposed period of operation of the reactor. 

On March 14, 1956, the Commission issued to us a license for 20,500 
kilograms of thorium to be used initially in the experimental work 
being conducted by Babcock & Wilcox. We have not received a license 
for the possession and use of special nuclear material or for the posses- 
sion and use of source material for the period of reactor operation, 
nor have we yet reached any understanding with the Commission 
regarding reprocessing services. 

In addition to the proposal contained in our original application, 
we sent a letter to the Commission on December 20, 1955, again sug- 
gesting that some arrangements with regard to these services be made. 

We have not yet filed an application for licenses for the individuals 
operating the reactor and for the possession and transfer of byproduct 
material, but we expect to do this in ample time before the reactor 
goes into operation. 

We received an access permit from the Commission on July 7, 1955, 
and on March 5, 1956, applied for an amendment to that permit to give 
us information on controlled thermonuclear processes. This was 
granted on March 22, 1956. 

Fuel element procurement fabrication and reprocessing: Although, 
as I have indicated, we have proposed arrangements with the Com- 
mission for the needed supply of thorium and for the performance 
of reprocessing services, we realize that such arrangements will prob- 
ably be conditioned on our making arrangements in these matters 
with private industry as soon as feasible. We have already taken 
steps in that direction. 

n order to secure proposals covering a supply of thorium for the 
reactor, we have already talked to the following companies: Sylvania 
Electric Products, Inc., Vitro SOR ation of America, Horizons, Inc., 
National Research Corp., William H. Doxey. 

The first four of these companies have expressed an interest in sub- 
mitting proposals. Meetings have been held to discuss details with 
Sylvania Electric Products and with the National Research Corp., 
and we have asked them to submit their proposal by August 1, 1956. 

For the initial core the company plans to have the fuel elements 
fabricated at the new fabrication plant of Babcock & Wilcox at Lynch- 
burg, Va. This is covered in our contract with Babcock & Wilcox. 

The company has contacted and will negotiate with Sylvania and 
Blaw-Knox in combination, with Koppers, with Vitro Corporation of 
America, and with Union Carbide, to obtain proposals for the re- 
processing of spent fuel elements. However, these negotiations have 
not progressed to the point where a date for the submission of bids 
can be set. 
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Schedule: The schedule which we intend to follow for the prepara- 
tion of specifications for contract bidding, for the procurement of 
major equipment and for the construction in the field is shown on 
plate 4, for the nuclear portion of the plant and on plate 5 for the rest 
of the plant. 

In preparing the contract drawings for the field construction of our 
generating stations, the major equipment such as the superheater and 
turbine is first purchased and specifications for bids are then issued 
for the auxiliary equipment properly coordinated with the main units. 

Upon receipt of the various equipment drawings from the manu- 
facturers, the foundation and structural drawings can be made. From 
these drawings contracts can be awarded for the start of field con- 
struction. 

Specifications for the main turbogenerator which will cost approxi- 
mately $8 million, and for the superheater which should cost about 
$2,500,000, have been issued to the manufacturers for bidding, and 
while our schedule requires that these units be ordered by August 1, 
1956, it now appears likely they will be ordered by July 1, 1956. 

Similarly, Babcock & Wilcox will proceed to order material for 
fabrication of the reactor, reactor vessel and boilers which they will 
manufacture in accordance with the schedule on plate 4. 

Thus, by the end of 1956, Consolidated Edison directly, and through 
its contractor, Babcock & Wilcox, will have expended and committed 
a total of about $21 million. The remainder of the $55 million, or $34 
million, will be spent about uniformly during the years 1957 and 1958 
and 1959 on purchase of minor equipment, for materials, and for field 
construction. 

The two schedules which are, of course, coordinated, show that site 
clearance and rock excavation will begin about October 1, 1956, and 
that the plant is to be completed and ready for loading the nuclear 
fuel on October 1, 1959. It is planned to have the reactor critical 
on December 1, 1959, and at full power operation on May 1, 1960. 

This concludes my remarks on the plant design, scheduling, and 
economics. 

At this point Mr. Landis will tell you about the reactor design and 
the development and testing program which is being carried on to 
check the reactor characteristics. 
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PiateE III 
Estimated power production costs, Indian Point nuclear powerplant 
Gross reactor capacity, megawatts, heat. 


Gross electric capacity, reactor 
Superheater 


Net electric capacity, reactor 
Superheater 


Annual net million megawatt-hours production (80 percent LF) : 
Reactor 


Cents per 
kilowatt-hour 


Annual costs: 
Fixed charges, 55 million at 13.5 percent 
Fuel, nuclear oil 
Operation and maintenance 
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Senator Pastore. Thank you very much, Mr. Milne. 

Do you have any questions? 

Dr. Zinn. Yes. I would like to ask a question about thorium which 
I didn’t find the answer to in your cost figures. Of course, in using 
thorium, you will generate uranium 233 in the fertile material. Do 
you in the reprocessing of the fuel get a credit for the value of the 
uranium 233 ¢ 

Mr. Mine. We do not as yet, no, because no commercial reprocess- 
ing plants have been built or operated and we are just negotiating on 
proposals for reprocessing. 

Dr. Zinn. In your estimate of 9 mills, I believe it says, for the cost 
of the power, if you don’t have a cost of reprocessing, how did you 
handle that point ? 

Mr. Mine. Well, we do have a cost of reprocessing, but as I men- 
tioned in the statement, since these plants have not been built, the 
cost of reprocessing at this time is at best an approximation, and we 
have assumed for the moment one-half mill in the cost for reprocess- 
ing, and that is purely an estimate and I don’t believe anyone knows 
at this time just what it will be. 

Dr. Zinn. That is the net cost to you, assuming somewhere along 
the line that you have a credit for the uranium 233 produced ? 

Mr. Miznz. That is right. After the reprocessing with all the debits 
and credits, what may come in the reprocessing we have assumed to 
be a net debit to us of one-half mill. 

Dr. Zinn. Now comes the question. You are assuming in getting 
this net, which includes a credit for uranium 233, that someone else 
will make use of the uranium 233, namely, the United States Govern- 
ment. You are selling it back to the United States Government ? 

Mr. Mizne. Or it will be reused. 

Dr. Zinn. Do you have any way in which you can reuse uranium 
233 in your fuel element? 

Mr. Mitner. I will let Mr. Landis answer that. 

Mr. Lanois. We do not now have any way that we can use the U-233 
generated in these fuel elements because this requires, as you well know, 
remote fabrication of the new elements. We are trying to work out a 
method of remote fabrication which will approximate in cost the 
method we are now employing for fabrication of the original core 
material. 

Dr. Zinn. If you manage to get a method that approximates the cost 
you will be congratulated by everyone in the business. 

Mr. Lanois. We are going to try, sir. 

Dr. Zinn. The purpose of my question, to be perfectly frank, is that 
thorium is a very fine thing to use, but it is a much finer thing if you 
can get on the thorium-uranium 233 cycle. 

However, the stumbling block in doing this is just what you said, 
getting a method of fabrication that can be economically successfully. 

Mr. Lanois. Of course, Dr. Zinn, we also hope that by the time the 
Con-Edison reactor is producing U-233 there may perhaps be some 
aqueous homogenous reactors in operation or being built which will 
an the U-233 in solution form. 

Dr. Zinn. I think the purpose of my question was merely to estab- 
lish that the real value of thorium will come only after the recovery 
and effective use of the generated material is accomplished, Which 
isa rather difficult technical problem. 
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Mr. Lanovis. That is correct. Although we are basing our esti- 
mates on the firm price schedule issued confidentially by the AEC, 
we realize that there are lots of other factors to be brought into the 
picture, including the fabrication problems that Dr. Zinn has 
mentioned. 

Senator Pastors. Mr. Landis, we will have your statement now. 


STATEMENT OF JOHN W. LANDIS, THE BABCOCK & WILCOX CO. 


Mr. Lanpis. Abstract: The reasons for selection of the pressurized 
water thorium converter reactor are given. The design work which 
has been carried out is outlined. The salient features of the design 
are described. The experimental work underway is summarized. 

My name is John W. Landis, and I am assistant manager of the 
atomic energy division of the Babcock & Wilcox Co. 

Before entering the employ of the company in 1953, I was a reactor 
engineer in the Reactor Development Division of the Atomic Energy 
Commission for 3 years, and prior to that, proceeding back in time. 
head of science and engineering test ponegenns for the Educationa 
Testing Service, a consultant to the Navy Department in guided mis- 
siles, a research fellow at Princeton University, a naval officer, and 
a research engineer with the Eastman Kodak Co. 

You have heard from Mr. Fairman and Mr. Milne concerning 
the objectives and general status of the Consolidated Edison thorium 
reactor project. I have been asked to add to the picture by discussing 
in greater detail the nuclear and steam generation aspects of the 
yroject. 

; First of all, you may be interested in the reasoning which led 
Babcock & Wilcox to selection of a pressurized water thorium con- 
verter reactor for this particular application. 

We had been asked for a firm price bid. The only actual experi- 
ence on which to base such a bid was the submarine thermal reactor. 
This channeled our thinking to the pressurized water system. 

Under our industrial participation program agreement with the 
Atomic Energy Commission, we made several conceptual design studies 
of various possible fuel and fertile material arrangements and finally 
decided that the use of thorium in a uniform distribution throughout 
the core held out the most hope for efficient operation of this type 
reactor. 

Further, we felt that this innovation would satisfy the Consolidated 
Edison requirement that the reactor incorporate a significant advance 
in reactor technology. 

To our knowledge, the Consolidated Edison thorium reactor is the 
only reactor designed or even proposed to. date which incorporates 
internal conversion of thorium. 

The advantages of this new fuel arrangement compared with non- 
CRETE uranium cores for a large-scale plant include: 

1. Increased flexibility of operation ; 

2. Potentially lower fuel costs; 

3. Greater burnout of the basic fuel and fewer fuel changes; 

4. Utilization of a new raw material which may be more plenti- 
ful than uranium. 

For these and other technical reasons, we believe that operation of 
a thorium converter reactor will be worthwhile from both the scien- 
tific and the economic points of view. 
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A great deal of work has been put into design of this reactor to 
date. It totals almost 700 man-months. 

And I might insert parenthetically here that this is the total effort 
after we signed the contract. 

At present about 55 technical personnel are assigned to the project 
full time and about 40 part time. The project group includes theo- 
retical and experimental physicists, nuclear engineers, mathema- 
ticans, mechanical engineers, electrical engineers, metallurgists, 
chemists, chemical engineers, stress analysts, computers, programers 
and draftsmen. 

In addition, the accumulated experience of the other groups in the 
atomic energy division and of every other division of the company, 
is available to the project group on a consulting basis. 

The company considers the CETR, as we abbreviate this project, 
to be one of the most important contractual obligations it has ever 
assumed. No effort will be spared to carry the project to a successful 
conclusion. 

Immediately following acceptance of our proposal and submission 
of a license application to the AEC, we began an exhaustive analysis 
of the characteristics of the CETR from the safety standpoint. We 
met several times with representatives of the Advisory Committee on 
Reactor Safeguards and in accordance with their advices prepared a 
series of hazards evaluation reports which were submitted to the 
Division of Civilian Application late in 1955. 

The first such report consisted of a description of the nuclear char- 
acteristics of the reactor for both steady state and dynamic condi- 
tions and a summary of the associated control rod, shim rod and excess 
reactivity requirements. Preliminary calculations on various types 
of credible accidents and on the heat fluxes necessary for thermal fail- 
ure were also presented. 

The second such report was on the basic philosophy of the con- 
tainment and waste disposal systems. This whiteeep 1y was stated in 
terms of design assumptions and accident sequence. 

The third such report was a preliminary analysis of the transients 
resulting from various operational procedures. 

These reports are on file in the public document room of the Di- 
vision of Civilian Application at 1717 H. Street NW., here in 
Washington. 

The primary conclusion from this hazards evaluation work was 
that the proposed reactor should offer no problem other than those 
usually encountered in all heterogeneous pressurized water reactors. 
In other words, it was concluded that the presence of thorium would 
not affect the safety of the reactor in a significant way. 

A formal hearing before the Advisory Committee on Reactor 
Safeguards was held on January 4, 1956. On the basis of this hear- 
ing and the license information which had been submitted directly to 
the Division of Civilian Application, a construction permit for the 
project was issued May 4, 1956. 

Several months prior to the formal ACRS hearing we had initiated 
detail design work with respect to optimization of the core components, 
the heat balance of the system, the water purification equipment, the 
pumps, the valves, the control rod drives, the mechanical handling 
equipment, the pressurizer, and the arrangement of the containment 
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and fuel element cooling components. This detail design work has 
been continued with increasing intensity to date and will continue well 
into 1957. 

Perhaps the best way to emphasize how much work has been accom- 
plished on this project is to summarize briefly the salient features of 
the design as it now stands. 

The latest drawing of the reactor steam generator complex of the 
CETR is shown in figure 1. This equipment, the equipment which 
Babcock & Wilcox will supply, comprises the reactor proper, the neces- 
sary piping and valves, the boilers, the circulating pumps, the pres- 
surizing system, the coolant treatment and makeup system, the fuel 
element charging and discharging devices, the reactor controls, and 
associated instrumentation; the safety containment vessels, and the 
shielding, plus auxiliary and service equipment. 

As I have said, the reactor is an internal thorium thermal con- 
verter. It is fueled with highly enriched U-235 and thorium and is 
moderated and cooled with pressurized light water. The active por- 
tion of the reactor, the core, is a right cylinder about 6 feet in height 
and about 6 feet in mean diameter. 

The core is housed in a heavy pressure vessel about 23 feet high and 
10 feet in diameter with a wall thickness of nearly 6 inches. 

The pressure vessel is in turn set in a large containment tank, 
approximately 50 feet by 20 feet, which is filled with water. The to 
closure of the pressure vessel is held in place by fifty-eight 334-ine 
studs and is buffer sealed. The top closure of the containment tank 
is bolted and single gasketed. 

The pressure vessel is made of carbon steel clad on the inside with 
stainless steel. Stainless steel thermal shields protect the main body 
of the vessel against structural damage and excessive heating from 
neutron and gamma flux. The containment tank is made of carbon 
steel. 

Stainless steel jacketed insulation is wrapped around the pressure 
vessel to reduce heat losses during operation. The water in the con- 
tainment tank acts as a heat sink and a neutron shield. 

The core of this reactor is made up of over 100 replaceable fuel 
elements each of which is square in cross-section and contains alternate 
fuel and fertile plates separated by coolant channels. The configura- 
tion and dimensions of the fuel element are shown in figure 2. 

The fuel plates consist of uranium zircaloy “meat” clad with zirca- 
loy, and the fertile plates consist of thorium “meat” clad with 
zircaloy. 

Separation of the fissionable and the fertile material in this manner 
makes possible relatively lengthy irradiation of the fuel elements 
before removal is necessitated. This is due in part to the fact that 
with the passage of time an appreciable portion of the U-233 produced 
in the thorium is consumed in situ and contributes to the reactivity 
of the core in a favorable way. 

The core is surrounded laterally by a 6-inch water reflector. It is 
supported and held together by a grid plate at the bottom and a 
guide plate at the top, both of stainless steel. 

The composition of the core is determined by the requirements of 
heat transfer, structural integrity, and excess reactivity and the need 
for an adequate negative temperature coefficient. 
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With about 55 percent of the core volume filled with water and an 
inventory of about 8,275 kilograms of thorium, approximately 275 
kilograms of fully enriched U-235, provide suflicient excess fuel to 
accommodate the various reactivity changes. With this loading the 
initial thermal neutron flux at full power is approximately 8 x 10* 
n/em?/sec. 

Under normal conditions 120,000 gallons per minute of coolant are 
passed through this reactor, mostly through the fuel element, cool- 
ant emia significant diversions are made for the control rods, 
the reflector, and the thermal shields. 

Flow is upward, single pass, from four 2014-inch inlet nozzles in 
the lower section of the pressure vessel, just below the removable 
head closure. The pressure is maintained at 1500 p. s. i. a. 

This pressure is great enough to prevent boiling at the upper ends 
of the core coolant channels, where the temperature is highest. The 
coolant temperature is limited by a maximum fuel plate surface tem- 
eprature of 600° F. 

Mean reactor outlet temperature is 510° Fahrenheit and mean reac- 
tor inlet temperature is 480° Fahrenheit. This is sufficient delta T 
for generation of the rated heat power. 

The average heat flux for full power operation of a new core is 
about 167,000 Btu per hour-foot?. This is reduced somewhat as the 
production of heat is spread to the thorium plates, and since no more 
than one-third of the core will be replaced at any time, will probably 
never exceed the initial value. 

For proper operation of this reactor, an excess of reactivity over 
the cold, clean core is required in order to compensate the effects of—- 

1. Increase in moderator (water) temperature ; 
2. Buildup of equilibrium poisons (Xe-135 and Sm-149) ; 
S Burnout of fuel and buildup of higher isotopes ; 
an 
4. Short time shutdown buildup of Xe-135. 

This excess reactivity is balanced out as required by 19 individually 
driven cross-shaped boron steel control rods which ride into the re- 
actor from above, but are actuated from below by means of zirconium 
extension pieces. The drive mechanisms are located in a sealed hous- 
ing attached to the bottom of the reactor containment vessel. The 
effective part of each rod assembly is about 514 feet long. 

The proposed rod pattern is a central regulating rod surrounded 
by 18 shim rods in 2 concentric rings. 

The size and location of the rods will be such as to provide the 
required excess reactivity, plus about 5 percent extra shutdown delta 
k below the cold, clean condition, to provide for suitable sensitivity 
to regulating rod movement, and to obtain some degree of flux uni- 
formity. 

Rod removal rates will be limited to insure a safe maximum rate 
of reactivity change. 

An additional safeguard is provided by the negative temperature co- 
efficient of 1.5 x 10-4 delta & per degree F. at operating temperature. 

The control rod drives will probably be of the hydraulic type, with 
scram action initiated by a hydraulic unloading valve. Scram force 
will be provided by the pressure in the reactor acting on the piston 
area of the extension shaft. This may be augmented by spring force 

78727—56——_28 
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or by a hydraulic accumulator. Snubbers will be required to decelerate 
the control rod assemblies near the end of the scram stroke. 

The primary coolant system consists essentially of four loops operat- 
ing in parallel, each transferring one-quarter of the total power gen- 
erated iy fission in the reactor core to the steam system. Each loop 
comprises a boiler, two 15,000 gallons per minute pumps with asso- 
ciated check valves, 24-inch stainless steel pipe, and two 24-inch 
remotely operated stop valves to permit isolation of the loop. 

The auxiliary equipment includes the pressurizer and the water 
makeup and purification equipment. 

The reactor is located at the low point in the system. This permits 
drainage of a boiler loop without uncovering the core and facilitates 
natural convection removal of decay heat in the event of pump failure. 

The pressurizer is located at the high point of the system. This 
facilitates venting, filling, and pressure control. Pressure is applied 
to the system by a steam head in the upper part of the pressurizer. 
The steam is created by cartridge-type heaters. These are of sufficient 
capacity to bring the system from atmospheric pressure to 1,500 
eee per square inch atmospheric in approximately 4 hours. The 

eater control is designed to cycle about 10 percent of the heater 
capacity to maintain 1,500 pounds per square inch atmospheric during 
operation. 

The pressurizer is sized to accommodate the contraction and expan- 
sion of the primary coolant due to changes in steam demand. ft is 
equipped with a spray nozzle connected with the reactor for additional 
pressure control and possible degasification, and contains a water 
level control device with high and low limit indicators. 

Mounted on the top of the vessel is a pressure relief valve set to 
discharge 1,800 pounds per square inch atmospheric. The effluent 
from this valve is piped to the waste disposal system. A surge line 
connects the bottom of the vessel to the oulet of the reactor. 

All possible air entrapment volumes in the system will be vented 
and with the exception of the reactor, drain lines will be connected 
to any potential water trap. 

Each boiler consists of two major components: an evaporator section 
and a separate steam drum. 

The evaporator section consists of U-shaped stainless steel tubes, the 
ends of which are welded into heavy tube sheets, enclosed in a U-shaped 
carbon steel shell. This design eliminates the need for an expansion 
joint in the shell, since differential thermal expansion will be taken 
up in the return bend. The primary coolant flows through the tubes. 

Steam is generated in water surrounding the tubes and flows up to 
the steam drum, which is sufficiently elevated to create natural circula- 
tion, through riser pipes. Both riser and downcomer pipes are large 
enough and numerous enough to permit natural circulation. To insure 
dry steam at the main steam outlet, Babcock & Wilcox cyclone sepa- 
rators, complete with plate-type scrubbers, are installed in the drum. 

With feed water at 332° F. each of the 4 boilers will generate about 
472,000 pounds of saturated steam per hour at a pressure of 420 pounds 
per square inch atmospheric pressure under full power conditions. 
The total output, then, will be 1,888,000 pounds of steam per hour, 
or 500,000 kilowatts of heat. As load is varied the reactor will be 
controlled to maintain constant steam pressure. 
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These units will generate steam at a rate commensurate with the heat 
supplied to them even at loads significantly less than 500 kilowatts. 
us, during emergency cooling periods, as well as during normal 
reactor operation, they will serve as a good heat sink, removing excess 
heat from the system at a rate which will adequately cool the reactor 
and the other components. 

During shutdown heat will continue to be generated in the fuel 
elements of the reactor by radioactive decay of the irradiated material. 
Normal shutdown procedures are such that the elements are cooled 
by forced convection until they are able to be cooled by natural 
circulation. 

In the event of power failure, emergency drives attached to one 
main cooling pump in each loop will supply adequate circulation dur- 
ing the danger period. 

he two main coolant pumps in each of the four circuits operate in 
arallel. Normally they operate at constant speed for all reactor 
oads. As stated, however, one pump in each loop can be operated 
at low speed from an emergency power supply. The pumps are of 
the canned rotor type. 

As you can see in figure 1, the 4 coolant loops are contained in 2 
large containment spheres, 2 per sphere. The spheres are about 70 
feet in diameter and are made of 114-inch steel plate. They will be 
capable of containing all the steam which might be created by a major 
rupture of the primary system. 

ime does not pee discussion of the water makeup and purifica- 
tion equipment, the pressurizer, the fuel handling a the in- 


strumentation, et cetera, but I can assure you that these components 


are being designed with as much care and diligence as we can muster. 

To set the record straight, however, I should mentioned that since 
figure 1 was drawn we have decided to change our method of removing 
and storing spent fuel elements. 

Rather than transferring them by means of an inclined pipe through 
the side of the reactor containment tank to a cooling pit partially 
under the tank as shown, they will be lifted out of the containment 
tank into a water-filled canal just above the tank and horizontally 
through the canal to a cooling pit at the same level as the upper part 
of the tank. This will simplify the handling techniques a. be less 
likely to damage the elements. Perhaps more important than the 
design work we have done on this project are the laboratory tests we 
propose to carry out to check our calculations and to determine the 
properties of the materials which we intend to use. 

First, we plan to conduct a series of critical experiments—a critical 
experiment is one which involves a chain-reacting core which simulates 
the final core nuclearwise, but which is run at very low power and 
usually low temperature pressure. These will be performed in a 
special facility we have just completed for this purpose at our nuclear 
development center near Lynchburg, Va. A picture of this facility 
is shown in figure 3. 

The high portion of this building is a large vault with 3-foot con- 
crete walls in which “hot” experiments can be conducted. The rest 
of the building consists of supporting laboratories, counting rooms, 

ine shops, and offices, 
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The Consolidated Edison thorium reactor test series will involve a 
full-scale core, fully loaded with fuel. The objectives of these experi- 
ments will be to: 

1. Check critical mass and neutron spectrum calculations. 

2. Determine control rod worth and power distribution. 

3. Measure thermal and resonance capture of neutrons in 
thorium, U-—235 and U-233. 

4. Measure the uniform temperature coefficient of reactivity, 
the doppler coefficient of reactivity, and the void coefficient as a 
function of position in the core. 

5. Make danger coefficient measurements with actual reactor 
fuel elements. 

These experiments will be initiated about September 15, 1956, and 
should be completed within 12 months. 

We are also fabricating a test loop for insertion in the materials 
testing reactor at the National Reactor Testing Station in Idaho to 
determine the radiation stability of thorium. Twenty-eight pieces of 
thorium and of thorium-uranium alloy clad with zircaloy-2 will be 
placed in a high pressure water circulating loop which is designed to 
simulate actual reactor pressure temperature conditions and the assem- 
bly will be placed in the MTR for irradiation of the test pieces to 10,000 
MWD/ton. 

After irradiation the samples will be examined for dimensional 
stability, hardness of the clad, density of the “meat” and the “meat”- 
to-clad bond. These tests will not be completed until the middle of 
1958. 

And, finally, at the company’s research and development center in 
Alliance, Ohio, we are— 

1. Studying corrosion by water of both clad and unclad 
thorium. 

2. Studying galvanic corrosion between stainless and carbon 
steels. 

3. Investigating various pressure vessel closures. 

4. Thermal cycling all structural materials in water. 

5. Running corrosion tests in water between— 

1. Aluminum and zirconium, 
2. Aluminum and thorium, 
3. Stainless steel and zirconium. 

6. Performing certain fuel element development and tests. 

7. Studying boron steel welding and fabrication. 

8. Developing improved fabrication methods for zirconium 
and thorium. 

9. Determining fatigue properties of austenitic stainless steel 
at elevated temperatures. 

Additional fuel element development work will, of course, be carried 
on the nuclear fabrication plant which we recently put into operation 
at our Lynchburg. site—figure 4. The fuel elements for this project 
will be made in this plant. 

If the members of the committee would like to visit Lynchburg 
site to see at first-hand what a small segment of the power industry is 
doing to implement the provisions of the Atomic Energy Act of 1954, 
the doors are open to you. We would be honored to show you these 
facilities at any time. 

Thank you. 

(The charts submitted by Mr. Landis follow :) 
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Senator Pastore. Thank you very much for the invitation and I 
think we ought to consider very seriously the acceptance of it. 

Dr. Ztxn. I might say, Mr. Chairman, that I have visited the site 
that Mr. Landis mentions and certainly they are to be complimented 
on the fine job they have done in installing facilities. 

Senator Pastore. That is good to know, and I am glad that Dr. Zinn 
has considered that. 

I want to thank you again, gentlemen, for your fine cooperation. 

If there is anything further that you would like to add, I welcome 
you todoso. On the other hand, if you feel that you have concluded 
your testimony, I appreciate again your coming. 

Mr. Farrman. Thank you, sir. We appreciate the opportunity. 

Senator Pastore. Our next witness is Mr. Samuel B. Morris. 

Mr. Morris, did you expect to read the entire statement ? 


STATEMENT OF SAMUEL B. MORRIS, CHAIRMAN, ATOMIC ENERGY 
COMMITTEE, AMERICAN PUBLIC POWER ASSOCIATION 


Mr. Morris. That is what I expected to do. 

Senator Pastore. All right, if that is what you have expected. It 
is a rather long one. 

Mr. Morris. Yes, it is rather long. I will hasten along, if I may. 

Senator Pastore. All right, sir. 

Mr. Morris. My name is Samuel B. Morris. I am appearing here 
in behalf of the American Public Power Association as chairman of 
the atomic energy committee of that organization. 

The American Public Power Association is a nonprofit association 
representing over 800 local publicly owned public utility systems in 
40 States, Alaska, and Puerto Rico. 

The headquarters of the organization is 1757 K Street NE., 
Washington 6, D.C. 

My position is consultant to the Department of Water and Power 
of the city of Los Angeles, Calif. I have retired recently as general 
manager and chief engineer of the department. Before taking the 
Los Angeles position in 1944, I was dean of engineering at Stanford 
University. 

I have served for a good many years as a member of scientific panels 
or committees advisory to the United States Department of Defense. 
I have also served as a member of the President’s Water Resources 
Policy Commission, appointed in December 1950, and have been a 
member of the national water policy panel of the Engineers Joint 
Council, composed of the several national engineering societies. 

As you know, I was a member of the Panel on the Impact of the 
Peaceful Uses of Atomic Energy—McKinney Panel—which was set 
up by this committee. 

In his testimony before this committee on February 16, Mr. William 
S. Peterson, the president of the American Public Power Association, 
described the association’s activities to date in the atomic energy 
program and the nature of our interest in atomic power development. 
In the interest of brevity I will not repeat that information here 
beyond assuring you that our member systems do have an active and 
direct interest in the expeditious development of atomic power and an 
equally great concern with seeing it developed in ways and under 
conditions which best serve the public interest. 
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As Mr. Peterson testified before this committee on February 16, 
and again on May 17, our association believes it necessary for the 
Federal Government to construct and operate some demonstration 
atomic powerplants if the civilian power-reactor program in this 
county is to move ahead rapidly and energetically. 

I would like to emphasize at this point that we do not believe there 
is any issue of Federal versus private demonstration plants involved. 

We believe there are good reasons why the private- and consumer- 
owned utilities and the Federal Government all should go ahead 
with projects. 

I think it is most unfortunate that the question of Federal demon- 
stration plants is so frequently represented as an “either or” propo- 
sition, with the non-Federal projects falling by the wayside if the 
Federal Government builds so much as one demonstration atomic 
powerplant, other than the PWR. Our association does not take 
this position, any more than we would agree that the publication of 
some proposals to build non-Federal plants should exclude the Federal 
Government from the field. 

It seems to us that the central questions before the committee are 
not those of public versus private power. The questions are: 

First, whether we, as a nation, are seriously interested in the 
vigorous development of economic power ; and 

Second, whether our present programs and policies represent 
the best that we can do. 

As to the first question, our association believes that high priority 
should be given to the development of economic power, for a number 
of reasons. 

First, there are long-range economic considerations. The ener 
requirements of the United States are increasing very rapidly. 
special study group for the McKinney panel forecast a requirement 
for electric generating capability by 1980 as high as 600 million kilo- 
watts, more than 5 times our existing capacity. 

Other emergency requirements are also increasing as our total popu- 
lation and use per capita both continue to grow. 

Economic arguments have been used to show that the United States 
does not need to be in any hurry to develop atomic power because of 
our large reserves of fossil fuels and the advanced state of thermal 
power technology, which allow us to generate power from fossil fuels 
at very low costs compared to the rest of the world. This argument 
seems to us rather shortsighted. Having come as far as we have 
in the development of reactor technology, this short-term economic 
argument does not seem a valid basis for deferring the development 
of economic atomic power. 

From a longer point of view, there is respectable evidence that we 
cannot afford such delay. 

Although our reserves of fossil fuels are certainly large, so are 
our predicted requirements. There is every reason to take whatever 
steps we can now to conserve these resources and postpone the day 
when we shall exhaust our low-cost sources of supply. 

Although it is believed in some quarters that our resources of coal 
are so large that we need not worry about their depletion, responsible 
analyses show that such complacency may be dangerous. A thorough 
analysis of United States and world energy resourcse and requirements 
made by the well-known consulting engineer, Mr. Palmer Putnam, 
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reached this general conclusion. Mr. Putnam’s study was made under 
the auspices of the Atomic Energy Commission and published in 1953. 
I should like to quote some of Putnam’s pertinent conclusions: 


The United States and much of the free world— 
said Mr. Putnam— 


have been living high off accumulated capital energy in the cream of the coal, 
oil, and gas reserves. Rates of extraction of these nonrenewable fossil fuels 
have been unbelievable and efficiencies of use have trebled. Until quite recently 
the average efficiency of use has increased faster than the average cost of extract- 
ing raw fuel. 

We cannot again treble the efficiency of use. Yet the costs of extraction 
continue to rise, while the average heat content in a ton of coal has begun to 
decline, at least in the United States. And the heavy conversion losses, when 
solid fuels are converted to the preferred fluid fuels and when both fuels are 
increasingly consumed in the generation of the more convenient but thermally 
less efficient electricity, are rising. 

Low-cost reserves are growing scarce. By “low cost” is meant a cost, measured 
in 1950 dollars, that is no higher than two times 1950 costs. Reserves of such 
“low-cost” capital energy in the fossil fuels are small by comparison with the 
maximum plausible demands. 

If, as is supposed, “low-cost” energy is essential to the liveliness of an economy, 
then new sources of low-cost energy must begin to carry some of the load by 
AD 1975, or sooner, and much of it by AD 2000, if we are not to run the risk of 
seeing economic systems throughout the non-Communist world falter in the face 
of steeply rising costs. 


an respect to United States coal reserves, Mr. Putnam concluded 
that: 


When this net effective reserve of economically recoverable cost * * * is 
matched against the maximum plausible cumulative demand, it is found to be 
enough to last until about AD 1995 * * * 

What annual use of coal is implied in AD 1995? In that year * * * a twenty- 
fold expansion of the 1950 coal-mining industry is implied. 

Would this be technically feasible, or socially acceptable? To ask the ques- 
tion is to answer it. 


_ Mr. Putnam concluded that a twentyfold increase in our coal-mining 
industry within 45 years is not something one could count on, and that: 


The social and economic incentives to develop new sources of low-cost energy 
may become compelling in the United States before AD 1975. 


Having compared the estimates of net economically recoverable 
reserves of fossil fuels with the maximum plausible demands in the 
United States, Putnam, recommending planning for the contingency, 
said that: 


Peak production of oil-gas may be reached between 1955 and 1960. 
Peak production of good coking bituminous coal may be reached before 1960. 
ant production of all coal in the eastern United States may be reached before 

1975. 

Peak production of all United States coal may be reached before 1990. 

If we are to avoid the risk of seriously increased real unit costs of energy 
in the United States, then new low-cost sources should be ready to pick up much 
of the load by 1975, or sooner. 


Putnam concluded by saying that: 
The time for action has come— 


and that 


the economoic and social pressures directed at finding new sources of abundant 
low-cost energy are about to become compelling. 
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He urged: 

* * * that the Nation’s talents, public and private, be released for the develop- 
ment of nuclear furnaces (reactors) capable of furnishing heat for the genera- 
tion of electricity, for district central heating and for industrial process heating. 

* * * that we continue to explore nuclear reactions other than the fission of 
uranium and thorium. There is some hope that we can domesticate the fusion 
reaction that makes the hydrogen bomb go. Economical fusion of the hydrogen 
contained in a cubic mile of sea water would be a source of capital energy equal 
to all conceivable needs for many hundreds of years * * * 

Furthermore, the introduction of another major source of energy 
should be encouraged in order to provide cost competition for the fossil 
fuels and thus tend to restrict the continual advance in cost of fuel 
energy. Although we have made steady progress in reducing the 
unit consumption of fossil fuels per kilowatt hour of energy produced, 
the power industry is faced with similarly steady increases in the unit 
costs of these fuels and further price increases can be expected in the 
future as demand continues to climb. 

Within the past 8 months we in southern California, for example, 
have experienced sharp increases in the price of fuel oil, the principal 
fuel for thermal powerplants in the area. 

Not only that, despite the general assurances of a plentiful national 
supply of oil, the Los Angeles Department of Water and Power has 
been having great difficulty in obtaining sufficient supplies of oil for 
our existing powerplants, even at sharply increased prices. What the 
price and supply situation will be in a few years, when our generation 
requirements will be substantially greater, I do not know, but we would 
be glad to have available an alternate source of economic energy such 
as atomic power. The department is preparing for the utilization 
of atomic power whenever it becomes economically practical. 

The argument that we do not have to develop atomic power rapidly 
does not prove that for economic reasons we should not do so. In 
terms of present power costs and existing fossil fuel reserves, it is 
certainly true that if we have we can wait longer than many other 
countries to develop atomic power. However, a similar line of reason- 
ing would have delayed indefinitely the development of the automo- 
bile, television, and other new technologies since, as far as I know, 
there were no compelling economic reasons for their rapid develop- 
ment. 

As a matter of fact, a good many people thought that we were 
getting along quite well with the horse. Yet the rapid development of 
these technologies has had far-reaching and generally beneficial eco- 
nomic consequences which could not have been forecast. 

Similar benefits can be expected from atomic power development. 
There is also the necessity of conserving our fossil fuels for higher 
economic use as lubricants, protective coatings, plastics, and many 
other increasing long-time uses for which atomic energy offers no 
substitute. 

Following the analogies mentioned above, one could argue that in 
a similar way the Government should allow industry to decide how 
fast to develop atomic power. However, in the case of atomic power, 
the Government has the inescapable responsibility of deciding how 
rapidly we shall develop the technology. It cannot avoid or shift 
this responsibility by transferring the burden of the job to industry 
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because industry cannot go ahead in the absence of Government 
assistance. 

It is evident from these and previous hearings of this committee 
that the Government is not escaping this responsibility. 

All things considered, therefore, our association believes that there 
is nothing to be gained and substantial economic benefits to be lost 
by a slow development of atomic power, paced to short-range con- 
siderations of present power costs and fossil fuel reserves. 

A further reason for pressing ahead with a specific program for 
developing atomic power is, of course, our responsibilities for inter- 
national leadership. It seems to me imperative that the country which 
was the first to develop and use atomic energy for military purposes 
also be the leader in developing and putting to use the peacetime ap- 
plications of this resource. 

The United States position in atomic power development is due 
entirely to the Government development and construction programs 
started in earlier years. If the Government had not initiated and 
provided virtually all of the financing for the PWR at Shippingport, 
Pa., there would be no sizable power reactor under construction in 
the United States today. 

Had it not been for the Government programs to develop and build 
the submarine reactors, Westinghouse could have sold no reactor to 
Belgium, nor could the Atomic Energy Commission state as it does 
that this country has been producing atomic power for some years. 

If it had not been for the willingness of our people to make the in- 
vestments, there would today today be no experimental breeder re- 
actor, no homogeneous reactor experiment, no experimental boiling- 
water reactor, and the others. 

Private industry today would not be making any proposals to build 
demonstration atomic powerplants if it were not for the public in- 
vestments of the past because private industry would not have the nec- 
essary technological information, nor would it have the experienced 
technical manpower which is likewise essential. 

Senator Anperson. Would it not be fair to say, however, that there 
would have been a development of some character in some other coun- 
tries going on right along ? 

Mr. Morrrts. Yes, sir; that is true. 

Senator Anperson. And that would have been more tragic to our 
country if we had not been in this business under the circumstances ? 

Mr. Morris. Yes, sir. I apologize to you, Senator, for reading my 
text so closely that I didn’t see you arrive. 

These familiar facts illustrate that we are at our present state of 
development because of public investments and Government actions. 
The necessary and logical next step in our development program is 
the construction and operation of some demonstration reactors, and 
if at this step the program falters we can hardly expect to retain our 
international leadership for long. 

I do not think we should belittle the British and Russian programs. 
Reports indicate that both of these nations are serious about making 
pro in the technology as well as in the early construction of power- 
producing plants. The first large British plant, of 60,000 or more 
kilowatts of electrical sopecey, is an ee operation right 
now according to press dispatches last week. 
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Apparently, this type of plant is not too promising as an efficient 
power producer. However, perhaps we should not be too scornful of 
the first British plant, or that of the Russians, either, since our first 
plant, the PWR, is expected to produce 52 mill power—not an espe- 
cially impressive figure. 

In addition, the British have a fast breeder reactor of 60,000 kilo- 
watts electrical capacity under construction and in this respect may be 
ahead of us on an advanced and promising type of reactor. They are 
reported also to be operating an experimental homogeneous reactor and 
working on the technology of sodium-cooled plants. Whether they are 
ahead or behind, they are working hard on a definite long-range 
program. 

Dr. Zinn. That is not 60,000 electrical kilowatts. That is 60,000 
kilowatts of heat. It is about twelve or fifteen thousand kilowatts 
electrical. 

Mr. Morris. Thank you for the correction. 

The statistics on the Russian program are familiar to you, I assume, 
and I will not go into detail on them. Their program for 2 to 2.5 
million kilowatts of installed atomic power capacity by 1960 is very 
ambitious, and the comments of their representatives at Geneva on the 
5,000-kilowatt plant they have been operating reflect their intention to 
strive for technical improvement as well as power production. They, 
too, appear to be in earnest, and judging from published reports of 
United States scientists, the Russians are displaying considerable 
competence in atomic-energy research. 

Senator Anperson. Mr. Morris, I think you were not here when we 
had some discussion of this 5,000-kilowatt plant of the Russians, and 
tried to point out that there is evidence of very fine technical knowledge 
init. Ido not say it is the last word in scientific advances, but it is not 
anything hastily thrown together, because they have some things in 
that that we have found very difficult to achieve. 

I am glad you mentioned it here. 

Mr. Morris. They have been giving much publicity to that plant. 

While the British program is spurred by immediate economic com- 
pulsions that we do not have, I have tried to illustrate that we also 
stand to gain economic benefits from the early development of atomic 
power. I do not think that we need to justify a vigorous program 
solely or even chiefly on the grounds that it would be desirable from the 
standpoint of our international relations. 

The potential economic benefits of a very large new power resource 
coupled with our responsibilities for world leadership in developing 
it are adequate reasons for going forward energetically with the devel- 
opment of central station atomic power. 

If we are to assign a high priority to the development of nuclear 
power, the second question is that of how to do this most effectively 
and in ways that best serve the public interest. 

The American Public Power Association believes that the present 
program in the United States is all right as far as it goes, but that 
it will not be sufficiently effective unless the Federal Government exer- 
cises stronger leadership. There are deficiencies in our present pro- 
gram which in our opinion could be corrected by undertaking a Govern- 
ment program for the construction of some demonstration atomic 
power plants, along the lines proposed by the identical bills intro- 
duced by Senator Gore and Congressman Holifield. 
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We would urge that this Government poe bea mpplement to 
and not in lieu of the projects proposed by the private and consumer 
owned utilities. 

The principal reasons for moving ahead promptly with some Gov- 
ernment demonstration reactors may be summarized as follows: 

1. The Federal Government is financially much more able to under- 
take promptly and push to completion some prototype plants than is 
private dais. The costs and risks of these first plants are very 
large. Many difficult technics] problems remain, requiring large re- 
search expenditures. In our opinion the United States program is 
showing signs of lagging because industry is financially unable to 
assume the full risks and burdens associated with these undertakings. 

The commiteee hearings on the insurance problem are the most re- 
cent tangible proof of this. 

We urge that in recognition of this fact the Government proceed 
now to break the present bottlenecks by initiating construction of 
plants of promising design, rather than allow our progress to be held 
ay while complicated arrangements are worked out for various forms 
of Government assistance to the utilities who wish to go ahead with 
projects of their own. 

2. The construction and operation by the Government of some dem- 
onstration plants would be the logical capstone to the Government 
program, which now includes the construction and operation of small 
experimental power reactors, but stops short of constructing and ex- 
perimenting with the necessary but more costly full-scale prototypes. 

3. The prompt undertaking of 6 demonstration plants in addition 
to the plants proposed for construction during the next 6 years by 
the utility industry would help greatly in solving some of the cost 
problems. The costs of such items as pumps, valves, fuel elements, 
and other components are high partly because they are virtually cus- 
tom-made items. 

Such Government projects not only would expand the market for 
such components and by this alone encourage cost reductions, but it 
would firm up this market a great deal. 

Equipment manufacturers would be encouraged to decide upon their 
own. plans and programs more rapidly than they can now. 

There are some areas, particularly the reprocessing of fuel elements, 
where the capital investments are so large and the market so nebu- 
lous that there is as yet no private industrial capability at all. Defi- 
nite plans for some Government demonstration projects would en- 
able industry to move into this area much more surely. 

4. The addition of Government plants to the demonstration program 
should result in broader competitive situation in the equipment manu- 
facturing industry and offset any trend toward monopolistic condi- 
tions. 

There are a number of manufacturing companies interested in 
getting into the power reactor field who have not yet been able to get 
a project. If they are unable to get orders within the next few years, 
numbers of them may have to abandon the field. 

_ The list of 10 bidders on the AEC liquid metal fuel reactor project 
is a recent illustration of the untapped industrial potential for power 
reactor manufacture. 

In addition, there are numerous smaller companies competent in 
such highly specialized fields as instrumentation, controls, and so 





442 ACCELERATING CIVILIAN REACTOR PROGRAM 


forth, that could be brought into the power reactor field by a larger 
construction program. 

In the past, these small firms have been a rich source of invention 
and provided an invaluable element of competition not always contrib- 
uted by the very large companies. 

We would recommend strongly that any Government program to 
construct demonstration plants be administered so as to bring in new 
contractors, both large and small. 

Commissioner Libby and Mr. Kenneth Davis of AEC have both 
said that the AEC program badly needs new contractors. 

Senator Anperson. You say the AEC program badly needs new 
eontractors and you mention Mr. Libby and Mr. Davis who agree 
with that. 

Then up above you mention the list of 10 bidders on the AEC liquid 
metal fuel reactor project, but that went to Babcock & Wilcox who 
already had a tremendous lot of work. 

It did not bring in a new contractor. I quite agree that we maybe 
have to consider ways and means so that we can bring in some new 
contractors as well. 

Mr. Morris. Yes; We feel that is a very important element. 

An increased number of contractors would bring in new ideas, and 
increase competition. Active encouragement to small- and medium- 
size firms would help offset any tendency for domination of the field 
by a few large corporations and be a most effective step toward bring- 
ing down the costs of atomic power. 

5. Government projects not only could move ahead more rapidly than 
private ones, without waiting for the completion and operation of the 
small experimental reactors, but also could afford to be more experi- 
mental in their construction and operation. 

The Government could afford to try out component designs which 
might be too uncertain for industry to use without lengthy advance 
testing. 

In the operation of the plants, the Government could afford more 
in the way of experimental operation and the testing of new types 
of fuel elements and other components than a utility which had to 
operate the plant at an optimum load factor and as nearly like a com- 
mercial plant as possible in order to minimize losses. 

6. The private utilities may well build some demonstration plants. 
But this is not, by itself, the fastest way to get ahead. For optimum 
progress, these prototypes should be integral parts of a large and 
forward looking research and development program on metals, com- 
ponents, instrumentation, and so forth, so that the “second generation” 
of full scale plants will be markedly better than the first ones. 

Who is going to pay for this essential research and development? 
Industry surely will finance some of it, but the job appears too large 
for industry alone. 

I think you will find that the Government will have to pay for the 
lion’s share of this work, just as it has to date, unless we are willing 
to accept a modest rate of improvement. 

Assuming this is true, the Government’s program should include 
some full-scale prototypes if it is to be a well-rounded program aimed 
at maximizing the public benefits of atomic power. 

7. Similarly, in harmony with the Government’s policy of multi- 
purpose development resources, Government constructed and op- 
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erated plants could place greater emphasis and devote more research 
and experimentation to the byproduce uses of radiation. This should 
be of particular importance in areas where new industrial develop- 
ment is an important need. For these reasons, our association be- 
lieves that the anys construction and operation of some demonstra- 
tion atomic powerplants by the Government would be sound policy, 
justified in terms of national economic benefits and necessary if we 
are to maintain our international position in the field. 

Specific. comments on the Gore and Holifield bills: In addition to 
my remarks on the general policy represented by the identical bills 
introduced by Senator Gore and Congressman Holifield, I should like 
to make a few specific comments about particular features of this 
legislation. 

We recommend that the legislation include provisions for market- 
ing and wheeling the energy produced by the Federal demonstration 
plants. In conformity with long-established Federal power market- 
ing policies, section 44 of the Atomic Energy Act of 1954 requires 
the Atomic Energy Commission to give preference and priority to 
public bodies and cooperatives in mesial energy produced incident 
to the operation of research, development, and production facilities 
of the Commission. 

However, the experience of our members in attempting to obtain 
power from AEC’s West Milton, N. Y., facility has illustrated that a 
single private utility can nullify this provision. Because of the utility’s 
refusal to transmit the power from the facility to the customers at 
anything resembling a reasonable charge, AEC says that it is power- 
less to comply with the clear intent of the law. 

We, chenslore, suggest that provisions be included in the Gore bill 
for marketing the power from these reactors in a manner that will 
permit the more effective implementation of the marketing policy 
contained in the Atomic Energy Act of 1954. 

However, we do not believe that AEC should beome involved in 
matters which are not directly related to its primary responsibilities. 
We therefore recommend that the Gore-Holifield bill be amended to 
provide that the energy produced incident to the operation of facili- 
ties of the Atomic Energy Commission, including demonstration 
atomic powerplants, and which is not used by AEC in its own in- 
stallations, be marketed by the Department of the Interior or other 
appropriate Federal power-producing agency in the area of the AEC 
facility, under the applicable power marketing provisions of the 
acts under which these agencies operate. 

The requirements in the bill that each plant«be of different design 
and be located in a different geographical area seem desirable. We 
suggest that it might be equally desirable for several different size 
ranges to be represented within the group of plants to be built, in 
order to advance the technology of types of plants applicable to 
utility systems of various sizes. 

Subsection (d) of the bill states that: 

The reactor construction program authorized by this act shall be in addition 


to the reactor development program being carried out by private or public 


a under licenses authorized by section 103 of the Atomic Energy Act 
of 1954. 


78727—56——29 
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I believe that this sentence needs to be amended to read “section 
103 or section 104,” inasmuch as all of the plants proposed to date by 
public or private groups will be licensed under section 104. 

Senator Anperson. I would like to say that Senator Gore agrees 
with that. 

at Pastore. Do you think that section 103 ought to be in there 
at all, sir? 

Mr. Morris. I see no harm in it. I would leave that to your legisla- 
tive discretion. I should think both should be in. 

Senator Pastore. Section 103 has to do with the license once it 
becomes practicable. 

Mr. Morrts. Yes, sir. 

Senator Pastore. Would you envisage then that the Federal Govern- 
ment would then be permanently in the business for the manufacture 
of electric power to be distributed to public utility companies? 

Mr. Morris. I would say not Luneratty so. 

Senator Pastore. Would not section 103 mean that ? 

Mr. Morris. If the Federal Government, for instance, had a plant 
which was primarily serving some of its own installations that had 
some extra power and should at a stage become economic in that opera- 
tion, I wouldn’t expect them to shut that down because it became 
economic, but I would expect them to continue this fringe service. 

Senator Pastore. Not shut it down, but pea of it like we have 
disposed of other plants where it became the policy of the Government 
not to engage in the activities of private industry. 

That is the point I make. I am afraid we start out by saying we are 
not going to confuse this private versus public and then in fact we 
do confuse it by specifically so providing in the bill. 

I think myself of that, that position ought to be made very, very 


clear, as to exactly what we intend to do with these six reactors. 
Do we expect to develop the research of this art, or are we actually 
going to build up reactors in order to start manufacturing power on 


the part of the Government ? 

I wonder if the Government should be in the field that far, any 
more than the Government should start to generate, let say, steam 
and heat through the use of coal in gigantic steam plants. 

Mr. Morris. I believe if the Government reactor should prove to be 
economic, in the case which I cited, I assumed one primary’ purpose 
was serving AEC installations, and I see no objection to serving that 
alone. 

Senator Pastore. I see no objection to that, either. 

Mr. Morris. If, on the other hand, a large reactor or a small reactor 
for that matter, should later prove an economical installation, I should 
not like to see the Government hamstrung in respect to the best means 
of disposal of either the plant or its production. 

Senator Pastore. You have a good argument there, or an argument 
at least, that needs some clarification in order to convince me, but, on 
the other hand, I would not want anything to happen here that would 
deter the Government from building these six reactors, experimental 
reactors, in order to promote the art, and then have it tied up originally 
in an argument of public versus private that in my humble opinion 
will never bring about the passage of the bill, not at any time. So I 
do not think we ought to confuse it at this stage. 
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Maybe that is a problem that ought to be worked out later on, but I 
think we ought to make it abundantly clear that the problem we have 
here now is to develop the art in research and there will be 15 or 20 
years possibly at the outside, before we get to the position where this is 
going to be economically competitive with the use of fossil fuels, and 
I do not think we ought to mix it up at this juncture in order to delay 
the passage of the bill 

r. Morris. I should certainly hope that the time would be shorter 
and I am sure we all do. 

I should like to introduce into the record, immediately following 
my testimony, two resolutions unanimously adopted at the recent 
annual convention of the American Public Power Association. 

The first endorses a policy of having the United States Government 
shoulder a greater part of the risks involved in the nonfederally spon- 
sored demonstration projects, and also undertake itself the construc- 
tion and operation of demonstration atomic powerplants. In his 
testimony before this committee on May 17, Mr. Peterson presented 
the association’s views on the subject of a greater assumption of risks 
by the Government. 


The second resolution recommends the power-marketing policy 
which I have discussed. 


Thank you very much for this opportunity to present the views of 
the American Public Power Association. 


Senator Anperson. Thank you very much, Mr. Morris. 
We will make those two resolutions a part of the record. 
(The resolutions referred to follow :) 


RESOLUTION No. 15—SpreEDING THE DEMONSTRATION POWER REACTOR PROGRAM 


Whereas it is apparent to all that the demonstration full-scale power reactor 
program is lagging behind desirable schedules due among other reasons to: 

1. The difficulty of forecasting and guaranteeing true costs, 

2. The expectation or, even certainty, that the costs of electric generation 
in the first round of demonstration reactors of all capacities will greatly 
exceed the cost of power produced from conventional fuels, and 

3. The failure so far to secure adequate third party risk insurance at 
reasonable cost ; and 

Whereas too great emphasis upon public utilities assuming high risks places 
an undue burden upon their customers, and the assumption of high risks by the 
individual manufacturers narrows competition, tending toward monepoly by 
the few largest manufacturers: Now, therefore, be it 

Resolwed, That the American Public Power Association hereby urges the 
Atomic Energy Commission and the Joint Committee on Atomic Energy of the 
Congress to speed the demonstration power reactor program and endorses a 
policy of having the United States Government (1) shoulder a greater part of 
the risks involved in the construction and operation of reactors in both the large 
and small power demonstration reactor programs, with full public disclosure of 
the Federal contribution and tax benefits provided, and (2) itself undertake in 
the public interest the construction and operation of atomic powerplants of each 
representative type in both the large and small demonstration reactor programs. 

Adopted April 26, 1956, at Los Angeles, Calif., at the annual convention of the 
American Public Power Association. 


RESOLUTION No. 25—MARKETING OF ATOMIC POWER 


Whereas the Atomic Energy Commission has undertaken certain reactor proj- 
ects for research and development which may produce electric power in connection 
with its responsibility for nuclear reactor development; and 
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Whereas the Atomic Energy Act of 1954 contains a provision giving preference 
to public and cooperative agencies in the marketing of power produced from 
such facilities ; and 

Whereas there appears to be little possibility that the privately owned utilities 
will cooperate with the public agencies and cooperatives in the wheeling of this 
power to preference customers : Now, therefore, be it 

Resolved, That the Department of the Interior or other appropriate Federal 
agency be empowered by Congress to provide for the marketing and wheeling of 
this power to the preference customers involved. 

Adopted April 26, 1956, at Los Angeles, Calif., at the annual convention of the 
American Public Power Association. 

Mr. Morris. There is a charge that this is a crash program. It 
might be called a moderate or crash program, but I have a feeling that 
if we do not proceed in this manner, with the tremendous increase 
in use of power in this country and the increasing cost of fossil fuels 
and increasing shortage of fossil fuels, we will run into a major crash 
program if we delay the economic development of atomic power; that 
at a time perhaps 10 years from now or 15 years or some other date, 
we would be in a greater crash program to try to satisfy our own 
needs for additional sources of energy. 

Senator Pasrore. Another further argument. Mr. Morris, I don’t 
want to prolong this any more than it has to be, but the argument is 
made that we don’t need them so much domestically and we need them 
in foreign countries, and then why don’t we make them in foreign 
countries. 

At the same time, the argument is made why should the Government 
be in it at all, because we don’t have enough technicians, engineers, 
physicists, mathematicians and all. How are we going to'send them 
all over the globe if we haven’t enough of them here? 

It seems to me if you are going to do this and do it effectively, you 
have to do it in this country. If you perfected them and if you want 
to make some agreements with foreign countries, that is the time to 
do it then, but we certainly can’t be sending our scientists all over 
creation in order to build these reactors in foreign countries and at the 
same time use the argument that the Government can’t get into this 
under the Gore bill because we haven’t enough men to go around. 

Mr. Morris. I agree with you, and I believe the building of these 
in this country would be a self-generating, additional source of trained 
men who will work on these installations. Regarding foreign installa- 
tions, I would feel that we should not make foreign inetallations for 
production of electricity until we are certain that the type which we 
are installing will operate. I would consider it quite a calamity if 
we should, in a development stage in a foreign country, build an 
atomic reactor which would not function satisfactorily. 

Senator Pasrore. That is right. 

Mr. Morris. Those things should be done at home. 

Senator Pasrore. I agree with you. 

Chairman Anperson. Thank you, Mr. Morris. Come back again. 

Mr. Montgomery, is this your statement, or is this Mr. Reuther’s 
statement which his illness made it impossible for him to present? 

Mr. Monteomery. It is Mr. Reuther’s statement, Mr. Chairman, 
approved by him, and he asked me to present it. He asked me, Mr. 
Chairman and members of the committee, to express his very real 
regret that he was unable to come and present this testimony. The 
doctor has him under wraps. 
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This is a question on which he feels very intensively and he certainly 
would-not have missed this opportunity, but it is impossible for him 
to be here. 

I want to say we appreciate the courtesy of letting me present his 
statement for him. 


STATEMENT OF DONALD MONTGOMERY, ON BEHALF OF WALTER P. 
REUTHER, PRESIDENT, UNITED AUTOMOBILE WORKERS, 
AFL-CIO 


Mr. Monteomery. I urge the committee to report favorably the 
bill by Senator Gore, S. 2725, authorizing and directing the Atomic 
Energy Commission to build six power reactors designed to demon- 
strate the practical value of atomic power for commercial and indus- 
trial purposes. 

Senator Gore proposes that the Government build these demon- 
stration reactors because he believes that we are falling behind in the 
race to develop atomic energy for peaceful uses. AEC Commissioner 
Thomas Murray expressed the same fear to your committee on Feb- 
ruary 23 and recommended a crash program of Government reactor 
construction. 

Our atomic-power program is shockingly inadequate when com- 
pared with what the Soviet Union is reported to have underway and 
compared with what we know the United Kingdom is doing and 
planning to do. 

In the United States, only 60,000 kilowatts of atomic power capacity 
is under construction. This is the Shippingport reactor being built 
by the Government. Under the industry participation program, an- 
other 700,000 kilowatts may, by the most optimistic estimate, be 
develeped by 1960, but none of this is as yet definitely assured. 

The Soviet Union has announced that by 1960 it will have built 
2 to 214 million kilowatts of installed atomic-power capacity. The 
United ‘Kingdom will begin to deliver atomic power this year, and 
over the next 10 years will develop an atomic-power capacity of more 
than 2 million kilowatts. 

Despite the small scale of our atomic-power plans and the large 
degree of uncertainty that they will be carried through to completion, 
the Chairman of the Atomic Energy Commission asserts before your 
committee that we are not behind any country in this field. He ex- 
pressed the opinion that we are inclined to overrate the capability of 
the Russians. 

While Admiral Strauss belittles the reports from Russia, we read 
in the newspapers that some other Government official told you in 
executive session that Russia definitely leads the United States in its 
plans and programs for harnessing the atom to the production of 
electric power. 

No issue of greater importance to the future of the United States, 
or to its position of world leadership, has come before this Congress. 
Every Member of Congress and all the American people are entitled 
to all information that is in the possession of our Government as to 
where we stand in the international race to be the first to develop 
the peaceful uses of atomic energy. Secrecy is no substitute for 
facing the facts. A vital decision is facing Congress; it should have 
all the available facts on which to make that decision. 





448 ACCELERATING CIVILIAN REACTOR PROGRAM 


Believing this question to be of the ow importance to our posi- 


tion in the world, I yesterday sent the following telegram to President 
Eisenhower : 


In his official capacity of Chairman of the Atomic Energy Commission, Admiral 
Strauss on last Wednesday urged the Joint Committee on Atomic Hnergy to 
reject a proposal for Government construction of six large-scale reactors designed 
to demonstrate the practical value of atomic power for commercial, purposes 
at earliest possible date. 

He made light of reports that the Soviet Union is surpassing us in this field. 
Newspaper reports, however, indicate that other Government officials. gave 
the committee in executive session an appraisal of Soviet progress which puts 
that country ahead of the United States in atomic power development. 

This is a question of the highest national importance, especially in our rela- 
tions with other nations of the free world. 

If there is any information in the possession of the Government bearing upon 
the progress of the Soviet Union or other countries in this vital field, Congress 
and the American people should have it. 

If the Russians are forging ahead of us, Congress and the American people 
should be told. Then they will make the decisions necessary to insure ‘that 
the United States regain and retain the lead in developing atomic energy for 
the peaceful purposes of all the peoples of the world. 

In view of public statements by highest military authorities comparing our 
defense and warmaking potential unfavorably with that of the Soviet Union, 
it is impossible to believe that facts on peaceful applications of the atom) must 
be concealed from us for reasons of national security. 

I respectfully urge you, Mr. President, to authorize all qualified persons in 
the executive branch to testify in open session of the Joint Committee on Atomic 
Energy with respect to any information or evaluation of Russian atomie power 
development in their possession. 


This is of highest urgency because of the proposal to step up our own atomic- 
power program which the Joint Committee is now considering and which should 
be acted upon in this session of Congress. 


Mr. Chairman, we have examined with considerable care the argu- 
ments advanced by Chairman Strauss in opposing the proposals of 
Commissioner Murray and Senator Gore, and will give the com- 
mittee our views with respect to those arguments. First, however, 
I cannot let pass Admiral Strauss’ complacent comment that we tend 
to overrate the capabilities of the Soviet Union. 

We all have seen this same wishful contempt. for Russian capa- 
bility carefully built up and rudely broken down with respect, first, 
to the A-bomb; second, the H-bomb; third, jet planes; and fourth, 
guided missiles. 

How many times do we have to have it proved tous that contempt 
and complacency toward the Soviet Union are no substitute for fore- 
sight and achievement on the part of the United States? Admiral 
Strauss, himself, takes pride in having warned against some of these 
earlier blind spots in public policy. 

On the peaceful uses of the atom, however, Strauss tells us we are 
doing fine and have nothing to worry about. I wonder if you hap- 
pened to note the fact that the same morning editions which. re- 
ported his testimony before your committee also carried a dispatch 
from Moscow amplifying the Soviet program of atomic power in- 
stallations, another dispatch from Moscow reporting the praises of 
top American physicists for Russian research in high-energy physics 
and the excellence of scientific training in Russian schools, and. the 
report from Washington saying the Central Intelligence Agency has 
told your committee that Russia is definitely ahead of the United 
States in its atomic-power program. 
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Admiral Strauss is entitled to his personal opinion that this Russian 
atomic program is a bluff, that the Russians don’t mean it, or can’t 
carry it out even if they do. But no one in a position of public re- 
sponsibility is justified in asking the United States to gamble on the 
con that the Russians do not mean business. 

I want to assure you, on the basis of what I saw on my recent trip 
to India, that we dare not underrate the capacity of the Russians to 
aaa especially when it serves their purpose of world domination 
to do so. 

I was told, for example, how over a period of 5 years India sought 
investment help from private enterprise in America and Britain 
to develop its steel industry. It could not get that help. It has now 
obtained a 12-year loan from Russia at 214 percent, with Indian tech- 
nicians to be trained in Russia and with Russian technicians serving 
under the Indian Iron and Steel Ministry. 

In Bombay, I saw the permanent machine tool exhibit maintained 
by the Soviet Union there. I know machine tools, and I can assure 
you these are the most modern type of tools, all kinds of tools, any- 
thing you want, and in addition to machine tools, they are offering 
welding equipment, agricultural machinery, bulldozers, earth-moving 
equipment, dump trucks, fire trucks, even linotype machines with the 
type in any language—all available at favorable prices with long- 
term repayment arrangements. 

Now, they appear to be forging ahead to prove up the practical ways 
of generating power from the atom. The collective Communist dic- 
tatorship in the Kremlin understands the tremendous psychological 
and propaganda weapon that will flow from leadership in harnessing 
the atom to man’s peaceful needs. If the Soviet Union succeeds in 
being the first to offer atomic power reactors to power-hungry under- 
developed nations, this can be a powerful and decisive factor in their 
program of economic penetration and political subversion. 

We cannot run the risk that the Soviet Union will outmatch us in 
this field, and there is no need to gamble on it. If the available re- 
sources of this country, both public and private, are enlisted to the 
fullest possible extent to put the atom to work for peaceful purposes, 
we can be sure of regaining the supremacy which once was ours in 
putting the atom to work for war. 

This kind of all-out effort is, as I read it, exactly what this com- 
mittee was recommending in 1954 when it reported the bill for revis- 
ing the Atomic Energy Act: 

We do not believe that the efforts of free enterprise, using its own resources 
and moneys, are by themselves adequate to achieve the speediest possible attack 
on the goal of peacetime power. Neither do we believe that maximum progress 
toward this objective will be afforded by an effort relying exclusively on gov- 
ernmental research and development, using the public’s moneys. 

We believe, rather, that teamwork between Government and industry—team- 
work of the type encouraged by these amendments—is the key to optimum 
progress, efficiency, and economy in this area of atomic endeavor. In other 
words, our legislative proposals aim at encouraging flourishing research and 
development programs under both Government and private auspices. 

This language is wholly in harmony with the Government partici- 
pation prescribed by the Gore bill which, in fact, merely implements 
section 32 of the 1954 act by providing the specific authorization re- 
quired by section 261. 
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Since Chairman Strauss quotes these same words from your 1954 
report and comes to a different conclusion as to what they mean, let 
us examine the reasons which he and the Commission majority have 
advanced before your committee for opposing the recommendations 
of Commissioner Murray and Senator Gore. 

First, he argues that the Government need not build large-scale re- 
actors because our goal should be for economic nuclear power, not 
mere kilowatts of power. He says: 


The mere number of kilowatts of capacity to be in existence by 1960 is not, in 
our view, very meaningful. * * * If there were some logical reason for doing 
so, the United States could unquestionably build millions of kilowatts of nu- 
clear generating capacity by 1960—but it would not be economically competi- 
tive power. We do not consider the fact that some other countries have 
announced plans to build a specific kilowatt capacity a persuasive reason for us 
to start a crash program to outmatch them. 


The fact is, of course, that the only way to make atomic power eco- 
nomically competitive is by building large-scale demonstration re- 


actors. ‘Twice in his own statement Admiral Strauss made the point 
that— 


only a full-scale reactor can provide the cost information and the engineering 
improvements that are necessary to achieve significantly lower costs. 


It is perfectly clear, and Strauss knows it, that Senator Gore and 
Commissioner Murray are urging that these Government reactors be 
built not merely to add to our kilowatt total, but to speed up the tech- 

ological advance that will bring the cost of atomic power down to 
competitive levels. 

Commissioner Murray said: 


There is the further question of the economics of nuclear power. Earlier this 
month, the Commission reported on its reactor program in hearings before your 
committee. This report was pervaded by the concept that the economics of 
atomic power are of greater importance than getting the job done at an early 
date. This is simply an extension of that viewpoint which would have found in 
economics the basis for a course of inaction on the Shippingport reactor. 

For my part. I believe that the United States will not mount the necessary 
program and complete it within the requisite time schedule as long as the eco- 
nomics of the program is the decisive consideration. The decisive consideration 
must be the demands of public policy, that is, our need to maintain a command- 
ing lead in the field of atomic power, and to this end to place power reactors in 
operation, in adequate numbers, at home and abroad, at an early date. 

This is our fundamental problem—to carry through this public policy to a 
successful issue. The fundamental problem at the moment is not a matter of 
costs; the program I recommend would be sound even though the projected costs 
were more than double that of power produced in the United States. The rea- 
son is that public policy is the controlling factor here. 

In thus giving considerations of public policy the primacy over considerations 
of cost, I do not mean to minimize the importance of costs. Obviously, our 
objective must be to develop reactors which promise power at a lower cost. How- 
ever, I repeat my belief that we shall reach this objective most surely and quickly 
by building and operating reactors. By doing this, we shall also develop the broad 
base in personnel and in facilities needed to support an expanding nuclear power 
program. 


These excerpts are from the hearings February 23, 1956, page 294. 

Strauss says that the emphasis of Government participation should 
be upon the earlier stages of design, feasibility, and experiment, while 
the private industrial effort should be on construction of full-scale 
prototype reactors. This is how the Commission now proposes to 
make atomic power economically competitive. Yet Commissioner 
Vance, testifying for the Commission on February 29, admitted that 
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we can’t expect an all-out investment effort by private capital until it 
has become competitive : 

As a simple matter of economics, until the use of atomic energy as a source 
of electric power is reasonably competitive in cost with the use of conventional 
sources, we cannot expect extensive use of private capital to exploit it for com- 
mercial purposes. 

Competitive costs for the use of atomic power are not in immediate prospect, 
although it is our hope and expectation that further technological progresses 
will accomplish this goal (hearings, p. 323). 

So where does that leave us? The Commission waits for private 
investment to make atomic power competitive; private investment 
waits until it has become competitive. A more sure-fire formula for 
disastrous delay on a program of the greatest national urgency could 
hardly be devised. 

Commissioner Murray hit this nail on the head when he was before 
you on February 23. He said: 

Mr. Cole, if you put this on the basis of economics, and that is your only motive 
in going ahead, you don’t go ahead in this business (hearings, p. 306). 

To be sure, the Commission does recognize that its program may 
not work and that the Government may have to move in and do what 
the Gore bill proposes. But it is in no hurry about that. It reveals no 
sense of urgency. Asked by Senator Anderson, “How long would it 
be reasonable to wait?’ Commissioner Vance, speaking for the Com- 
mission, said: 

I think until there is some indication that one or more of these types hold the 
greatest promise for commercial exploitation, we are not in a position to deter- 
mine how much a full-scale installation will contribute to the art, whether it be 
financed by public funds or private funds. Personally, I believe that is one of 
the reasons why private capital is waiting for that particular point to develop. 

Now you ask me when. Possibly 2 years, or maybe sooner (hearings, Feb. 29, 
1956, p. 329). 

Eleven years have passed since the war. Almost 2 years have been 
used up since Congress opened the atomic field to peacetime uses. 
Do we have 2 more years to wait and see? Of course we donot. The 
rest of the world will not stand by while we belabor the stupid argu- 
ment that private funds are somehow better than public Fenda for 
achieving a vital national purpose. As this committee so well said 
in the passage I have quoted, we need both public and private funds, 
public and private skills and know-how, all used to the best advantage 
to get on with the job. 

Neither Government nor industry can do this job alone. It was the 
blending of the special contributions of each that provided the genius 
which gave America the atomic know-how to produce the first bomb. 
At this stage of our national effort, nothing could be more tragic 
than to split our forces by engaging in a sterile and senseless fighting 
of ideological windmills. 

Our free enterprise system is not being challenged in America. If 
it were, less than 1 percent of the American people would support such 
a challenge, for the American people understand clearly that our free 
economy motivated by individual initiative and enterprise has given 
them a higher standard of living than any other people enjoy. We 
must approach this problem free from preconceived prejudices or 
fixed theoretical or ideological positions. We need to make judgments 
on a sane and sensible basis as to how best we can, as a free nation 
and a free people, get the job done. 
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Another argument advanced by the Commission against the Gore 
and Murray proposal is that the Commission would have to carry out 
the additional responsibilities given it by working with the same 
companies it is working with now. Commissioner Libby said: 

The critical matter in the development of atomic power, I believe, is not money 
nor uranium, but it is technical manpower necessary to solve the problems. 
These men are in large part employees of private industry. So even if we 
proceed with a Government-financed program, we still have to get these com- 
panies to build the plants in order that we get the men they have on their pay- 
roll to work on them (hearings, Feb. 29, 1956, p. 343). 

Admiral Strauss made the same point in reply to a question by 
Senator Pastore at the hearings on last Wednesday. 

While there is no question about the scarcity of skilled manpower 
and the pirating of trained personnel from AEC into private employ- 
ment, it is not true that the Commission would do business with the 
same companies under the Gore bill as under the present program. 

The active participants in the present program are, and must be, 
companies that are in the business of selling electric power—the pri- 
vate electric utilities, public power groups, and electric cooperatives. 
Under the Gore bill the Commission would contract with the designers 
and manufacturers of equipment and the builders of plants. 

Far from diverting scarce talent from more important tasks, as 
Admiral Strauss contends, the AEC reactor construction program 
could enlist most of the talent that has been hired by these manufac- 
turers and contractors. Better coordinated use of the available talent 
could be accomplished than is now the case. 

That many of these scarce talents may not be finding a place in the 
ere rogram is suggested by the fact that 12 companies submitted 

ids to build the experimental liquid metal fuel reactor for Brook- 
haven National Laboratory. Presumably all of them were equipped 
with the necessary talent. Yet only one got the job. That one hap- 
pened to be Babcock & Wilcox, which already is heavily involved in 
other reactor projects. 

Chairman Anperson. I realize this is Mr. Reuther’s statement, and 
perhaps he should be the one to comment on it, but in his absence, I 
am glad you picked that point up. I tried to make it a few moments 
ago when Mr. Morris was testifying, that 12 firms wanted to do the 
job, but it naturally went to a firm that already had a great deal of 
work, already had a great deal of responsibilities, and therefore, pre- 
sumably was farther along with this particular task than other firms 
that hadn’t had a chance to get cleared personnel, for example, and 
hadn’t had a chance to get the experience they have had. 

It does seem to me that there is a real field for some of these other 
firms. Then I think, in addition, there are large organizations, as I 
pointed out a day or 2 ago, the du Pont organization built the Savan- 
nah River plant and operated it and has a greater reserve of manpower 
than it uses, and can always find a way of taking out a person here 
and there if it is given a new Government job. 

Certainly its record proves that, Yet it is not being tapped for one 
of these experimental reactor jobs. I am glad to have the emphasis 
that Mr. Reuther has put on this in this statement. 

Mr. Montcomery. In the separate opinion Mr. Reuther filed with 
this committee as a member of the panel of the impact of, peaceful 
use of atomic energy, he developed this point to some extent, point- 
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ing out that the drawing off of these experts in private employment, 
which was a natural thing to happen, tends to lessen their otal vebes 
to the total program, because they are split up and just hired on one 
project at a time. We expressed the hope there that if the Govern- 
ment got into the building of reactors they would be able to tap these 
experts on a contract basis for all the different parts of its own pro- 
gram where they could be most useful and that this would tend to 
relieve the scarcity of these skilled people by making more of them 
available to get on with the job. 

Senator Pasrore. Tanita as you have been interrupted, Mr. 


Montgomery, in your first sentence on page 8, you say: 


Admiral Strauss made the same point in reply to a question by Senator Pastore 
at the hearings on last Wednesday. 

I hope that doesn’t. leave the impression that I entertain the same 
point of view, even though I asked the question, because I am not 
convinced that an effort that amounts to 200 or 300 million dollars in 
this country, and that is all it amounts to, on the part of private indus- 
try actually is exhausting all of our technical knowledge and all of our 
technicians in this particular field. 

I think we are going pretty far afield. We built the biggest atomic 
program the world has ever known in the field of manufacturing 
weapons of war. We have built, I hope, the best storage or stockpile 
of atomic weapons the world knows, and now we are saying that an 
effort of $200 or $300 million, which is no more than it cost us to build 
the Forrestal, the aircraft carrier, will exhaust all of our technical 
knowledge, and all our technicians and physicists, and what have you, 
in the development of this field. 

I am not thoroughly convinced that we have exhausted it or can 
exhaust it with that small effort, but I do say this, though: That a point 
ought to be made here that our Government effort ought to be tied 
down to the research and development of this under section 104 lest 
we get ourselves in this argument of private versus public power, be- 
cause I think at this stage it would be rather dangerous and would only 
serve to deter whatever participation there should be on the part of the 
Government. 

Mr. Montcomery. I am sure, Senator Pastore, this reference here 
wasn’t intended to commit you to Admiral Strauss’ point of view. 

Senator Pastore. I did ask that question because that point was 
rasied, but I am not convinced that that is the situation. 

Chairman Anperson. I think it is good to have the reference to the 
statement cleared up. 

Go ahead, Mr. Montgomery. 

Mr. Monreomery. An AEC reactor construction program. would 
not only make more effective use of scarce skills, it would enlarge the 
opportunity for that part of private enterprise which shows a keen 
interest in atomic power development. Manufacturers have far more 
at stake here than the electric utility companies which, under the pres- 
ent. program, have been given both the initiative and the veto power on 
atomic development. 

For manufacturers it opens a vast new field of profitable opportuni- 
ties. To utility companies it carries a threat of displacing conven- 
tional power facilities as the cost of nuclear power is reduced. 
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Commissioner Murray noted that his proposal would enlist the serv- 
ices of that part of private enterprise which has most to contribute to 
progress in this new field. Hesaid: 

Many of our outstanding companies, whose assets run into the billions, have 
been intimately associated with the Commission as major contractors over the 
last 10 years. These companies know everything that we know about nuclear 
reactor technology; in fact, most of our knowledge in this field was originally 
developed by them for us in our facilities (hearings, Feb. 23, 1956, p. 294). 

Senator Gore’s proposal will not eliminate private enterprise from 
this important undertaking. It will greatly extend the opportunity 
for private enterprise to participate and make its contributions. It 
will promote the Dest possible employment and coordination of scarce 
skills, including those poeple who, trained by the Commission, have 
been attracted into private employment. 

Admiral Strauss said in this connection that private enterprise 
would not have the usual incentive to cut costs if Government builds 
the reactors. This, he said, would delay the achievement of 
economically competitive atomic power. 

Even though AEC may be as indifferent to cutting costs as Admiral 
Strauss would have you believe, the actual building of the reactors 
will be done by private manufacturers and contractors. They have 
strong incentives to discover how atomic power may be produced 
cheaply, since this will open up large new areas of business opportunity. 

Their incentives will be no less when they are building reactors for 
the Government than when building them for electric utility com- 
panies, and they will have more opportunity more quickly to put their 
incentives to work. This is the important thing—for them and for 
all of us. 

A third argument advanced by Admiral Strauss against the Gore 
bill is that we have little need for nuclear power— 


in view of the low cost of conventional power in this country— 
and— 


in the face of the very intense competition from very efficient low-cost conventional 
energy. 

While we agree that the most urgent need for developing atomic 
power with all possible speed is the international challenge that faces 
us, it is entirely wrong to assume that our domestic power needs are 
assured for a comfortable period ahead. 

We need atomic power, not to supplant the conventional sources of electricity, 
but to supplement them, and thus keep up with our steadily mounting demand 
for electrical energy which has been doubling about every 10 years. We cannot 
afford to delay until the crisis is upon us. 

These last two sentences are in quotation marks because they are the 
words of Admiral Strauss in a speech delivered at Case Institute on 
November 29, 1955. 

Reliable estimates of future power needs in this country show that 
in the next 25 years we shall have to add 4 times as many kilowatts of 
installed power capacity as we have developed over the past 50 years. 
This means we shall have to develop new power facilities eight times 
as rapidly as we have done in the past—a staggering challenge. Nu- 
clear power must make an important contribution to this great in- 
crease in our power supply. 
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As for our “very efficient low-cost conventional energy,” some parts 
of our country have not been sharing this blessing. An outstandin 
example of efficient high-cost power is to be found in New England, 
as I am sure Senator Pastore knows. Michigan, Wisconsin, an 
Minnesota run it a close second in this respect. 

An AEC survey of some two dozen large new powerplants built 
since the war found that half of them were producing power at no 
more than 6 mills per kilowatt-hour, and the highest cost among them 
was 9 mills. By contrast, many New England municipalities and 
electric cooperatives pay 12, 13, 15, and even 16 mills for wholesale 
delivered power. 

Of course, that is delivered power as compared with bus bar power 
for the rates above. Nevertheless, the spread between them is very 
significant. 

A group of industry experts who prepared atomic power cost esti- 
mates for the McKinney panel arrived at figures which indicate real 
possibilities of relief for high-cost areas like New England within 
not too many years. These estimates, analyzed on the basis of other 
reports furnished to the panel, show a distinct possibility of very low- 
cost power from atomic energy, as set forth in an appendix to the 
separate opinion which I filed with this committee. This has now been 
printed in the hearings of your committee at page 566 where it appears 
as a document filed by Andrew J. Biemiller, testifying for AFL-CIO 
on March 6, 1956. 

Another argument advanced by Admiral Strauss against an all-out 
Government reactor program appears to imply that the job is just 
too big for the dtanic Raney Commission. He told you, for example, 
that it would take too much of the time of their highly qualified per- 
sonnel to buy the concrete, bricks, mortar, machinery, and hardware 
required for these reactors. 

Jommissioner Libby told you it would take AEC 4 or 5 years to 
build these reactors, and Admiral Strauss expressed the opinion that 
we could not keep up with the Soviet Union even if the Government 
does build reactors. Finally, he said, AEC doesn’t know how to distrib- 
ute and market the power which these reactors will generate, and 
Commissioner Libby said that they would find the preference clause 
a considerable burden. 

Those statements attributed to Mr. Libby are in the letter that he 
addressed to you on May 18, Mr. Chairman. 

As to the last point, it seems to us that Congress might, in due 
course, designate a competent authority to market power from the 
AEC reactors. The Dixon-Yates experience does not recommend 
AEC for that assignment. But the issue before this committee and 
Congress right now is to get the reactors built, to move ahead vigor- 
ously in developing atomic energy as a practical source of electric 
power. We suspect that AEC will manage somehow to find a com- 

tent contractor who will know how to buy the requisite concrete. 

icks, and mortar. 

This is our review of the arguments advanced by the Commission 
majority against the proposals of Commissioner Murray and Senator 
Gore. We submit that the arguments are not impressive. They seem 
to reflect not so much a conviction as a fixed frame of mind. Doc- 
trinaire ideology with respect to the role of private enterprise appears 
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to mean more to the Commissioners than any sense of urgency about 
regaining and keeping our leadership in atomic-power development. 
ow little sense of urgency the Commissioners feel about this task 
is made al] too clear by their testimony before your committee on Feb- 
ruary 29, There they gave you as proof of wholly satisfactory progress 
under the present program the claim that private enterprise has com- 
mitted all of $250 million to the building of demonstration reactors— 
hearings, page 334. Y 

Under questioning it was conceded, of course, that very little of this 
sum was actually committed. But more significant is the fact that the 
Commission majority looks upon $250 million as evidence of adequate 

rogress in this great new field of enterprise. It is only a token contri- 
Coen: Private electric utilities invested $4.3 billion in new conven- 
tional facilities in 1955. I might add in the first quarter of 1956 they 
were investing in new facilities at a rate of $5.2 billion a year. 

Just one company, Commonwealth Edison, invests on the average 
$150 million a year in new facilities. This is from the testimony of 
Willis Gale, hearings February 16, 1956, page 245. 

Chairman Anperson. So it 1s a matter of 5 percent, maybe, or some- 
thing of that nature. 

Mr. Monteomery. This $250 million ? 

Chairman Anperson. Yes. 

Mr. Monteomery. Chicken feed. 

Senator Pasrore. And that is for 5 years. 

Mr. Monteomery. Yes; and we are not sure of that. This is paper 
investment so far, and if I had time to, I would like to go on to say it 
isn’t their own money, either. A lot of it is ratepayers’ money and 
some of it is taxpayers’ money, and we are all going to contribute, but 
that is a side issue, maybe. 

A commitment of only $250 million toward this great task is con- 
vincing proof of the frightening fact that we here in the United States 
are not facing up to the challenge and the opportunity of the atomic 
age. We simply have not sized up the job to be done. Admiral 
Strauss dramatically revealed how low he sets his own sights when, 
with apparent elation, he announced to your committee on February 29 
that his colleagues had just advised him that private enterprise par- 
ticipants will spend 20 to 25 million dollars this year on the reactor 
program—hearings, page 344. 

This point of view is reminiscent of the “business as usual” attitude 
that kept cropping up during the war years. “Business as usual” does 
not meet the challenge of war. Nor will it meet the challenge of peace 
which atomic energy has put up to us. 

Fortunately, the decision which means so much to the future of 
our country and its place in the world is one that your committee and 
the Congress must make. 

I devoutly hope that it will be made on the side of devoting adequate 
resources, both public and private, to this task—a decision which once 
and for all will replace the creeping complacency of the Atomic Energy 
Commission with a sense of national urgency, so that the United States 
may lead the way into an atomic age where the atom will be dedicated 
to the service of man, not to his destruction. 

Chairman Anprrson. That is a very good statement. I hope you 
express our thanks to Mr. Reuther for it. I just had occasion to note 
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the other day that the Iceland Parliament asked us politely to move 
out of Iceland after a short time. We had spent $200 million building 
those air projects up there at the request of Iceland. I assume from 
this that it might be your opinion that that $200 million spent in atomic 
development internationally might have produced greater results. 

Thank you very much. 

Mr. Monteomery. Thank you, Mr, Chairman. 

Chairman Anperson. We will resume at 2 o’clock. 

(Whereupon, at 12: 20 p. m., the committee recessed, to reconvene at 
2 p.m., the same day.) 


AFTERNOON SESSION 


Chairman Anperson. The Joint Committee will be in order. 

This afternoon we will open the hearings with the statement of Mr. 
John Jay Hopkins, president of the General Dynamies Corp. Mr. 
Hopkins, we are glad that you are back here to testify for us. 


STATEMENT OF JOHN JAY HOPKINS, CHAIRMAN OF THE BOARD 
AND PRESIDENT OF THE GENERAL DYNAMICS CORP. 


Mr. Hopkins. Mr. Chairman and members of the committee, it is a 
great pleasure to be accorded the opportunity of presenting to you 
certain views of mine in respect to the civilian atomic energy program. 

I should like to say at once that I do not reve to represent here 
any specific industry or any special group. My own company with its 
galaxy of supermodern defense products is, of course, also vitally con- 
cerned with the future of nuclear energy. But I have neither desire 
nor reason to plead my personal business interests before this distin- 
guished Joint Committee. 

While I am now serving as the first and organizing chairman of the 
newly established nuclear energy committee of the National Associa- 
tion of Manufacturers, my views as expressed here today are in no 
sense a reflection of the official nuclear-energy policy of that 
association. 

As a matter of fact the official policy has not yet been formulated. 
When—within a year, this Committee, now but 3 months old, has been 
lifted out of the cradle and set on its way with, I hope, a vigorous 
leadership, a constructive program of education and aid in the nuclear 
field to American industry, particularly to its small-business segments, 
of which in America is very representative, as you all know, and with 
a comprehensive policy of participation in international atomic trade, 
together with a philosophy embracing international benefit to all— 
then I shall consider that a worthwhile contribution will have been 
made in the public interest, and I shall gladly relinquish the chairman- 
ship to other hands. 

herefore, I am here simply as an independent industrialist who 
has followed with interest atomic developments since the days of the 
Fermi demonstration and the Smythe report, and has hence acquired 
some general knowledge of the economic and social consequences of 
nuclear energy. 

A private citizen, if you will, who believes that his observation may, 
perhaps, be of some aid to this Committee in solving the complex prob- 
lems that confront the Nation. As such, of course, I seek to develop 
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no tight or rigorous theory; nor do I claim to have sifted all of the 
facts or even a small fraction of those data which sometimes pass as 
facts. 

My effort is to point out relationships which may not have been 
obvious, or to suggest relationships which may not previously have 
seemed probable, in order to open up new avenues of thought and 
action. 

In attempting to take in the widest possible area one sacrifices, of 
course, the intensity, and perhaps the clarity, of the narrow view. Yet 
it seems axiomatic that a basic of decision making is peripheral vision, 
a capacity for the panoramic look. But even that will not suffice; 
for the executive field of vision should not be circumscribed by the 
historical present. 

It must be characterized also by a deep perception of the past, and 
the skill to forecast in terms of 20, or 50, or 100-year futures—irre- 
spective of the forecaster’s personal life span. That is why, I am sure, 
others who are charged with the direction of large enterprises dealing 
with forms of energy have not been at all astonished that certain defi- 
nite proposals of mine relating to atomic energy, presented over the 
past 3 years, should have been framed in terms of 25 years, or 100 
years, or even longer spans of time. 

As you gentlemen know, many of our large corporations have staff 
economists and marketing specialists now forecasting the structure 
and function of the American industrial society of 1975, less than 20 
years from now, and of 2025. We must, I believe, in respect to atomic 
energy, think and act, and be at ease, in such time schemes. 

If we postulate that atomic energy is a new and revolutionary de- 
velopment, that no commercial operating and maintenance experi- 
ence exists, that the technology is in a constantly fluid state, and that 
to many business executives the competitive cost picture seems at best 
most uncertain, the venture of private industry thus far is not in- 
considerable. 

It seems appropriate to point out that American private industry 
does have certain responsibilities and limitations which tend to in- 
hibit rapid advances into new spheres where no experience record 
exists. Among these are, of course, the responsibility of the managers 
to the share owners, to the employees, and to the community. 

There is first the personal obligation not to fail, there is second the 
practical obligation to pay for work produced, there is third the moral 
need to provide a reasonable return to those who have risked their 
funds to bring the enterprise into being and to keep it in being. 

I am sure that all of you are quite familiar with these facts. I 
do not present them as any evidence of special pleading in behalf of 
private industry. I do feel that considering the circumstances and 
the limitations under which it must operate, private industry has 
done a good job. 

I feel equally certain, however, that given time and opportunity pri- 
vate industry will do far more than a “good” job. 

In my opinion, private industry would respond positively to more 
definitive direction from without and to more dynamic leadership 
from within. In view of the advances being made by the British and 
the Russians, I wonder if we do not suffer from an obsessive concern 
with negatively biased surveys, and from an unduly rigid insistence 
that atomic investment in facilities must be governed wholly by pre- 
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vious experience, regardless of whether that experience is even 
pertinent. 

Nowhere, in our nonmilitary atomic business activities, can there 
be described that sense of urgency and dedication that marks the 
European entry into the industrial nuclear field. It has been said 
dozens of times in extenuation of our apparent apathy and in explana- 
tion of their obvious enterprise that European conventional fuel 
resources are far less. Yet if one considers the future demands of 
the world economy—and the patent fact that atomic energy is not 
alone the fuel of the future, but, in its medical, agricultural, biologi- 
cal, economic, political, and social aspects, is the super-eminent arbiter 
of all national destinies—negativistic or “play-sate” cost surveys, or 
endlessly contentious debate over the merits of fractionally differ- 
entiated reactor technologies become, in relation to the global and 
millenial magnitudes involved, little more than trivia. Not road- 
blocks, I should say—just grit in the gears of our progress! 

I do not think that any one person, or one group, or indeed, any 
segment of our society can assume the role of leader, or solicit sole 
responsibility for the success or failure of our industrial atomic effort. 
The burden of responsibility for action, or lack of action, may rest 
in part but certainly not entirely on the shoulders of private industry ; 
it may rest in part but not entirely on members of Government. 
Therefore, the burden must be borne not by a part of the American 
society but by the whole American society. 

Chairman Anverson. If I may, I would like to interrupt you right 
there to say that I would be very happy to put my stamp of approval 
on that last sentence. I am not trying to put private industry out of 
the atomic energy business or push Government into the business but 
I have been very hopeful that these hearings would bring home to the 
American people that this reactor problem, whether it is a kilowatt 
race or whether it is not, is a very, very important problem to this 
Nation of ours, and it must be shouldered not just by private industry 
and not just by the Government but by the whole American society, 
and you have phrased it very well, and I appreciate your saying it. 

Mr. Hopkins. I have had great stimulation from reading 2 or 3 
of yeur addresses on that point. I am very glad you express your- 
self so definitely on it. 

The public interest requires immediate action because the future 
security and well-being of our Nation, and of the free world, rests 
squarely on the ability of our democratic society to achieve leader- 
ship in all new forms of energy—especially in atomic energy—and 
thereby to demonstrate, for all the world to see, that a democratic and 
free society is truly the most able to maintain such a leadership. 

In limitless cheap energy put constructively to the freeing of all 
peoples from poverty, disease, and famine is the key to world peace! 
If rapid progress in nuclear energy is wholly and totally in the pub- 
lic interest, it must be wholly and totally in the private interest. 

If it will govern the destinies of nations, it will also govern the 
destinies of domestic, social, and political and economic institutions. 
In an economic sense, nuclear energy will constitute property of in- 
calculable value and dimension. Thus its control, ownership and 
use may well determine the future direction of American economic 
and political philosophy. 

78727—56——30 
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This committee then, it seems to me, has an awesome responsibility 
to the people of our Nation. What is decided here with respect to 
the civilian atomic-energy program will chart, I predict, a historic 
policy in which every citizen must have a vital interest. 

In respect to atomic energy there need be, then, no question of 
public interest versis private interest. There is, I feel, but one 
question, the question of how best to advance the economic welfare 
of the Nation in a manner consistent with our traditional social, politi- 
cal, and economic values; how best to maintain our scientific and tech- 
nical Jeadership, yet still preserve individual initiative and freedom 
of opportunity. 

It is a problem that has been faced often in the past. Invariably, 
the answers have been the same, and invariably they have been cor- 
rect—a very real partnership between public interest and private in- 
terest for the benefits of all. 

Over 3 years ago, on May 20, 1953, in Montreal, before a joint inter- 
national meeting of the National Association of Credit Men of the 
United States and Canada, I made the point that in respect to atomic 
energy : 


Government monopoly has performed a necessary and exemplary job under 
the urgent pressure of defense needs. In a large measure it has succeeded 
so well because it has wisely enlisted the services of private industry to carry 
out its objectives. But the program must necessarily remain inhibited so long 
as objectives and goals are planned by the Government, controlled by Govern- 
mental budgets, and geared to essential Government needs. 

I feel very strongly— 


I said then, early in 1953— 
as apparently does the Atomic Energy Commission— 
as of that time— 


that the time has come when private enterprise—subject, of course, to security, 
safety, and raw material limitations—may be permitted to bring to bear on the 
development and production of atomic energy the same engineering, manage- 
ment, marketing, and financial genius which has developed for the common wel- 
fare the world’s other power resources. 

Free competition in free markets will bring much closer the day when the 
blessings of this vast new source of power will be made widely available for 
peaceful purposes. 

A year later, in 1954, this committee recommended, and Congress 
and the President approved, legislation which accorded to private 
industry substantial participation in the various applications of con- 
troled nuclear energy. In our atomic energy programs, therefore, 
partnership between American industry and its Government in recent 
years has existed and still exists. 

Yet, I must confess that, in my opinion, it has been, and still is, an 
unequal partnership, with the Government the senior partner and in- 
dustry very much the junior. This state of affairs, 1 am confident, 
will not long continue for it is foreign to the nature of our economic 
development; it runs counter to our heritage and has been, in my 
opinion, largely responsible for the apparently slow pace of this 
Nation’s industrial atomic-energy program, 

In a matter as crucial as this, I respectfully direct the attention of 
the committee to the consistent pattern of our industrial past—a pat- 
ern of partnership which has built, at least up to now, the greatest 
industrial Nation of all time. 
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The only departures from this tradition, except those committed 
by the Constitution to the exclusive care of the Federal Government, 
such as the Post Office, were those occasioned by acute crisis—either 
bs or depression—and were always undertaken as temporary expe- 

ients. 

It will be pertinent, I believe, to our atomic problems of today and 
tomorrow to comment, though briefly, on certain similar problems of 
yesterday—problems now small in hindsight, yet which no doubt 
loomed large to our predecessors. I have in mind the historic de- 
velopment of four industries, basic to any economy. They are: Agri- 
culture, mineral extraction, metals fabrication, and transportation. 

I think it permissible to say that the railroads have been the arteries 
of the growing tissue of the American economy. From its inception 
only 120 years ago, to the truly intricate networks of today that 
carry the lifeblood of the Nation, railroading has been a partnership— 
a symbiotic relationship—between the Government and private en- 
terprise. 

Munict al, State, and Federal Governments early recognized the 
private development of American railroads as a matter of public 
interest. With outright loans, bond issues, and land grants, often of 
imperial size and worth, all of the American people, by means of pri- 
vate management and individual stock ownership, underwrote railroad 
expansion until sufficient capital had been accumulated for rail trans- 
port to shift for itself. 

We all recognize the corruption, mismanagement, and waste were 
unfortunate concomitants of this early development. None of us 
today would condone many of the practices that prevailed then. Yet 
the fact remains that the railroads reached out across the land, and 
in their tracks the country settled in with astonishing rapidity. In 
the space of but 40 years, railroads largely developed the American 
continent. 

Private industry alone, however, could never have undertaken this 
task. Government alone could never have provided the motivations 
and ineentives of adventure, industrial pioneering and expectation of 
reward that laid the rails and drove iron and golden spikes. 

A similar development has been followed by the privately owned 
and operated shipping industry which, indeed, continues, even now, 
to require and to receive the support of Federal partnership—because 
such partnership is in the public interest. It is a fact that economic 
and geographic conditions are such that American shipping, either 
privately or publicly owned, operated and financed cannot possibly 
compete with foreign interests. 

Yet the larger fact, the overriding. reality that cancels out minor 
economies, is the fact that the United States must possess a mercantile 
marine to insure a strong position in world commerce and to fulfill 
the needs of national military emergencies. 

Air transport has a like history of private initiative and public 
financial encouragement and support. Under every administration 
and every Congress since 1926 it has been a national policy that it is 
in the public interest to establish and maintain, through the subsidy 
of private carriers, comprehensive mail and travel routes. The public 
interest overrides the fact that financial or engineering surveys might 
well show many of them to be, at the moment, not vitally “necessary” 
or “economic”, per se. 
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The privately owned and operated steel industry, the backbone of 
the American industrial economy, would very likely have languished 
for years had it not been for another device of Federal financial 
partnership—the protective tariff. 

I should like to emphasize the astonishing relevance of the history 
of the steel industry to certain aspects of today’s atomic power 
industry. It is especially worth noting here and now, at this junc- 
ture in world atomic power development, that Great Britain was 
the first western nation to recognize the supreme importance of steel 
to an industrial economy—and to act on that recognition. 

Through a combination of Government encouragement, trade 
policy, liberal capital investment, and invention, the British rapidly 
built up, in the 1850’s, the world’s greatest steel industry. 

Indeed, by 1865, British technology, production capacity, and 
labor and management skills were so far advanced that no other nation 
could possibly compete. British control of the world market in steel 
became absolute. For a decade, Great Britain, like the Roman Em- 
pire, levied tribute on all the world, including the United States. 

American businessmen and Government leaders, however, realized 
that utter dependence on a foreign nation for a vital component of 
industrial progress was neither in the public nor the private interest. 
Public-spirited industrialists, such as Abram S. Hewitt, imported 
British techniques, and others, like Andrew Carnegie, prevailed upon 
the Government to provide a protective tariff which would permit the 
growth of a domestic steel industry despite foreign competition. 

Thus, the American people, through a partnership of the Federal 
Government and private industry, insured the development of an 
American steel] industry. Quite naturally, domestic steel was not, at 
first, competitive with British steel, either in cost or in quality. It 
was indeed most uneconomic. But with the public assisting, facilities 
were built and expanded; employees were trained; the technology 
was advanced; and huge domestic sources of raw material were 
opened up. 

Even with the support of the Federal partner, however, pioneering 
steel industrialists took enormous risks—but risks that paid off enor- 
mously in the private and in the public interest. For instance, the 
elder Charlemagne Tower was literally down to his last dollar, and 
over 70 years of age, when his gamble on the Mesabi Range eae 
out. Other coal, iron, and steel entrepreneurs were equally as daring. 

This national partnership—unplanned in any formal fashion be- 
cause it was simply common sense—and with its sights focused intui- 
tively decades into the future—achieved an industrial miracle. 

Within a scant 25 years, the American steel industry, starting from 
a tiny, noncompetitive, definitely uneconomic nucleus, surpassed 
Great Britain in quantity of production, equaled her in quality of 
product, and—by virtue of enormous domestic coal and iron ore re- 
sources—not only undersold the British businessmen in the American 
market, but challenged their supremacy in the international market. 

Without this shrewdly intuitive long-range planning, without this 
common sense partnership of public and private interest, without this 
precognition of economic and political things to come, America would 
today be a 10th rate power, or the vassel of some other state—and 
the whole world so much poorer. 
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As transportation and steel have been deemed historically in both 
the public and private interest, so also are the so-called extractive 
industries: Coal, oil and other minerals necessary for the Nation's 
security and economic welfare. Such resources are owned privately 
hut because of the extraordinary hazards of exploration and develop- 
ment, and because their development and conservation are in the 
public interest they have always been aided by the public partner. 

Liberal depletion allowances for tax purposes, or Government- 
pegged prices for strategic minerals, are the two principal manifesta- 
tions of this Federal partnership in action. Favorable public policy, 
combined with private pioneering and risk capital, have brought in 
tremendous new deposits of vital domestic minerals and have en- 
couraged greatly the development of efficient, scientific techniques 
for more reliable exploration, better methods of extraction, and 
sounder conservation practices. 

IT will not burden the committee with any lengthy discussion of pub- 
lic support for the privately owned and managed agricultural in- 
dustry. All that I need say is that support for various crops, usually 
by means of bounties, antedates our existence as an independent Na- 
tion. Students of history know that British mercantilists actually 
prohibited the growth of their own domestic tobacco industry to in- 
sure, for tobacco grown in the American colonies, a desired monopoly 
position in the British Empire. Generations before the word “par- 
ity” became the subject of economic and political debate, indigo, 
sugarcane, rice and sugar beets, to name only a few of the more im- 
portant, were supported in the public interest. 

The fact is that virtually every American industry, from textiles 
to machine tools, from raw wool to sewing machines has been nur- 
tured and protected in one form or another, at some time or another, 
through the power and protective action of the Federal partner. And 
always, the ultimate objective, it seems to me, has remained the same— 
the social and economic welfare of the pee and the social and eco- 
nomic independence of the Nation in a perilous world. 

Subsidies, bounties, tariffs, franchises, tax writeoffs, direct grants 
and Foans have been among the devices employed. At times they were 
initiated by the Government, at other times by industry, and fre- 
quently at the behest of both. Partnership of public and private in- 
terests has been the pattern of at least the origins of national eco- 
nomic development since Hamilton’s first report on manufactures. 

Historically, it has always been the Government’s function, where 
broad public interest is involved, initially to encourage, and to lend 
aid to, those economic developments from which, later, the Govern- 
ment has derived its tax revenues. 

I have perhaps dwelt at too great length upon the historic precedents 
for public partnership—but not proprietorship—in pioneer industries, 
Yet I feel that the point must be made that the Government and the 
managers of private industry have a joint and vital interest in the 
future of industrial atomic energy and a joint and vital, and inescap- 
able, responsibility to American citizens, shareowners and employees. 

There are, it seems to me, five compelling reasons why our industrial 
atomic energy programs should be advancing faster, in order to serve 
better both the public and private interest. 

1. The needs of an expanding economy: An expanding economy 
and an increasing population are sources of great satisfaction to all 
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of us because their interaction results in greater markets for more 
products, more skills, and more services, 

Too few of us, however, have pondered the meaning of these in- 
definite expansions in relation to diminishing natura] resources, or in 
terms of our present responsibility to provide not only a livelihood, 
but emotionally satisfying and productive career opportunities as 
well for the vast future population to come. Still fewer have faced 
the question in its staggering world dimensions—although one does 
not need to be a demographer to realize that the populations of many 
areas of the world are expanding much more rapidly than that of 
the United States. 

The population of the United States stands now at approximately 
167,440,000 souls. This is an increase of about 16 million, or 11 per- 
cent since 1950. The best statistical projections available estimate a 
population in 1975, less than 20 years from now, of about 60 million 
more people than today—a total exceeding 225 million in less than 20 

years, 
: Industry, therefore, must provide in the next 20 years for a labor 
force of more than 100 million people, Such.a task will exert exacting 
and unremitting pressure upon capital for the expansion of existing 
industries and the creation of new industries. Moreover, if the Amer- 
ican standard of living continues to rise at the rate of the last 5 or 10 
years, we will, of course, be consuming foodstuffs and mineral re- 
sources at several times the present, rate of consumption, 

Obviously, economic pressure will demand that some form of energy 
absorb much of this widening gap between consumer demand and the 
capacity of conventional resources to satisfy that demand. It is my 
belief that the principal industries which will grow up in. and around 
applications of atomic energy should make major contributions. to. the 
creation of job opportunities for this added labor force. 

Private industry has now the nucleus for expansion in these fields. 
Present facilities, experience, and skills could, I suppose, in time, pro- 
vide sufficient capital, But now there is no time: In this. closely 
knit world of ours, neither private industry nor the Government can 
afford to wait for domestic economy necessity to force our hands, for 
competitor nations—some potentially hostile—will take. the. inter- 
national. lead and keep it. 

2. Conservation: Closely associated with the needs of an expanding 
economy is the need for conservation of irreplaceable minerals. Coal 
and petroleum, for example, have many valuable properties other than 
those of providing energy. Many of these sonidos are unique and 
there is little prospect: of discovering. equally good substitutes. 

For most lubrication requirements oil is the optimum agent, Oil 
will certainly remain the primary. fuel.for many years in the powering 
of light and motive transportation. In the new, immensely. valuable 
petrochemical industry, oil has such indispensable properties as to 
mens its use as low-grade fuel an economic waste of the first. mag- 
nitude. 

Even coal, which is in much greater supply, should be the subject 
of conservation study and planning because its supply is finite and 
because it is basic to such valuable industries as aniline dye and syn- 
thetic fibers. Each year gained in shifting a portion of our electric 
power and heavy motive power to nuclear energy means many more 
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millions of barrels of irreplaceable petroleum, many more millions of 
tons of coal, that can be saved for special uses to enrich the living stand- 
ards of future generations. 

3. Nuclear energy is a revolutionary force—not merely in respect 
to power, but for agriculture, for medicine, for biology, and for 
chemistry. If we accept this assumption, and I believe we must in the 
light of available scientific and technical data, then the rate of atomic 
energy development and utilization is of the most far-reaching con- 
sequence to all humanity. 

Factoring in the obviously looming foreign competition in the 
atomic energy field, and the rapidly expanding market for reactors, 
an atomic industrial development program becomes closely linked to 
our future national prosperity and security. For the rate of atomic 
energy development in the United States—and I do not refer solely to 
the power aspects of the atom—and the amount of experience gained 
from its actual applications govern whether we, as a Nation, will 
possess a Vigorous, or a static nuclear technology, a strong or weak 
nuclear component industry, a substantial share of the expanding 
world market, or a. minimal share. 

4. International competition in science and technology make a 
powerful argument for accelerating our present efforts in controlled 
atomic energy. Since 1945, it has been increasingly apparent that 
a nation’s overall strength may no longer be measured exclusively by 
such material and mechanistic indices as wealth of natural resources, 
favored geographic position, industrial plant, or by any combination 
of physical aspects. 

f paramount significance now, and of much greater significance for 
the future, are those human resources that sustain a nation’s scientific 
and technical posture. Since the advent of nuclear energy, all in- 
dustrial nations have recognized, though in varying degree, the vital 
importance of scientifically trained human resources. But what is 
not so clearly understood, at least in the United States, it seems to me, 
is the extent to which the nuclear revolution has jeopardized our 
traditional technical and production leadership. 

First, from a national security standpoint, the United States has 
always in the past been able to rely on a combination of exclusive 
production-line genius and immense national resources to get up, in 
time, the striking power needed to destroy any one enemy, or coali- 
tion of enemies. Atomic and hydrogen weapons have now nullified 
the factors of a once-exclusive and decisive formula: Mass production 
capability X resources X time equal victory. 

Secondly, the advent of nuclear energy has wrought a technological 
revolution of great magnitude, making obsolete many traditional 
engineering practices. And nuclear energy has brought to the fore 
the new concept of the sudden and unpredicted breakthrough which 
can cancel out immediately projects on which colossal amounts of 
money, time, and effort have been expended. 

A breakthrough can overturn minor technical disciplines or upset a 
$10 billion program. A breakthrough can advance dramatically a 
“small” nation’s domestic and foreign position. Conversely, it could 
seriously weaken or at a critical juncture pepenees the national 
security of a “big” nation unfortunate enough to have spent its time 
and energy in technological blind alleys. 
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There is no presumption—since scientific genius is independent of 
political boundaries—that all or even some, significant breakthroughs 
will be achieved exclusively by Americans. I think we must frankly 
and publicly admit the possibility that, at some time in the future, we 
may be suddenly at the mercy of a potentially hostile nation which 
has—by the quantum-jump of a_ technological breakthrough—ad- 
vanced years ahead of us. Nor need this breakthrough be in the 
purely military area: The economic quantum-jump is no less vital— 
and to it we are even more vulnerable. 

I, personally, cannot reconcile what my senses of perception and 
intuition warn me of with any leasurely policies of wait-and-see, or 
nonpragmatic experimentation, or theoretical extra polations. Pro- 
totypes will be no more decisive in economic wars than in military 
conflicts. To put it bluntly, in my opinion, we must drive on now 
with a major nuclear energy policy and program, or be content with 
second, or even third place. May I suggest that any idea that we 
are competing individually with other nations is a deadly fallacy ? 

Our competition is the possible and probable combination of some 
nation of brilliant technical and design skill and the Soviet army or 
Chinese army of engineers and mass ; production technicians. That, 
gentlemen, could mean that we could become an atomic and economic 
have-not nation—on its way to oblivion. 

These possibilities, verging toward probabilities, it seems to me, 
compel both industry and the Government to move swiftly to the im- 
plementation of the civilian atomic energy program. ‘Time saved in 
this respect is added insurance that our security and our continued 
well-being will be protected, our technology immeasurably enriched. 

In developing specifications for potential customers both here and 
abroad we should secure immense and practical benefits relating to 
construction and operating experience, particularly maintenance, 

safety information and costs. The imminence of hard competition for 
international markets by immensely skilled and knowledgeable na- 
tions like Great Britain, or very far-advanced nations of the most 
tremendous mass production potentials such as Russia, should lend a 
“fire alarm” urgency to our program. 

Neither industry nor the Government can talk authoritative reactor 
costs, or much advance our industrial atomic energy program with 
economic surveys of paper projects alone. 

At some time industry and the Government must sit down and 
resolve the cluster of interrelated problems which are now approached 
from different directions and from many different viewpoints. 

Actual experience must be gained and gained quickly, or the United 
States may not only lose its present competitive advantage in the 
potentially rich, power-starved markets of underdeveloped areas, but 
be forced out of them completely with disastrous economic, political 
and moral consequences. Our current precarious nuclear leadership 
has been achieved through the investment by the American people 
of billions of dollars. 

We must not squander this advantage by indecision or by inaction 
or by assumptions that we are permanently ahead. 

5. Nuclear power as an instrument of foreign policy: I have con- 
sidered generally the competitive nature of nuclear energy in world 
markets and have stated that this requires action from both the Gov- 
ernment and industry. I should like now to comment briefly on the 
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political advantages to be gained in the so-called cold war by making 
atomic power available presently to uncommitted, underdeveloped 
nations as a prime mover in their efforts to industrialize. 

It has long been my opinion, frequently expressed on public 
occasions, that small power reactors would, in most instances, be 
aie to assist those nations—now possessing thr ee-fifths of the w orld’s 

ulation—in exploiting their inaccessible but rich natural resources, 

ind to ease the economic Barden of importing costly fossil fuels. 

I advanced this suggestion in 1954 at the annual meeting of the 
National Association “of Manufacturers, urging then, as now, the 
development of an industrial atomic energy program through the 
partnership of American Government and American industry. 

Perhaps even more significant than the economic aspects of nonmili- 
tary atomic energy is the fact that the peaceful atom has become a 
symbol of hope to those peoples who not only starve by the millions 
but, in growing despair and anger, see the gap widening instead of 
narrowing between the industrialized West and the agrarian East. 

Atomic energy would be a tangible expression of aid in which all 
would eventually share irrespective of social strata. Moreover, the 
possession of a power and research reactor system would be a mighty 
aid not only to national integration, but in helping to direct the explo- 
sive force of nationalistic fervor into channels leading to interna- 
tional integration. Continued exclusive possession of atomic power, 
it seems to 1 me, constantly emphasizes, to the underdeveloped nations, 
Western strength and achievement and by contrast magnifies Asian, 
or African weakness and poverty. 

In our exclusive possession it acts as a powerful and, indeed, fateful 
mechanism for further advancing the advanced nations, further in- 
creasing instead of diminishing the already wide economic and cul- 
tural gap between “have” and “have-not” nations, and so bringing 
them beyond fatalism to hatred—and hence to violence. 

In the absence of any coordinated atomic aid program and in the 
presence of the potency of the hydrogen and atomic weapons, it has 
ben a simple matter for anti-Western propagandists to identify us 
with atomic destruction. As a result, in my opinion, our foreign 
policy has suffered—our obvious technical and economic superiority 

1as produced fear and envy. 

Chairman Anverson. Could I go back to the previous paragraph, 
where you said, “Continued exclusive possession of atomic power, it 
seems to me, constantly emphasizes, to the underdeveloped nations, 
Western strength and achievement.” Do we have exclusive posses- 
sion of atomic “power ? 

Mr. Horxtns. No, of course there is some in Britain and some in 
Russia. But it is the attitude of exclusiveness, and I am pleading for 
a more generous attitude in the bilaterals than we have now actually. 
I have exaggerated of course that point. I think the broad sense here 
is “exclusive possession” by the West. 

Chairman Anperson. I would think the fact that Britain has put 
its first power unit on the line and is running it into its grid, and that 
tussia had a pretty good station oper ating in 1954 with high- grade 
advanced engineering, probably better than we hay e, W ould indicate 
that we do not have exclusive possession. 
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Mr. Horxrys. We cannot sit on it certainly. We did take a very 
exclusive attitude on it up to a very few years ago. We thought then 
we were the leaders. 

Chairman Anprerson. You were at Geneva with all of us, and you 
found out there that it was not quite as exclusive as we thought it was. 

Mr. Horxins. I think that they may have learned more from us 
than we learned from them but there was a lot to learn from everybody 
then. 

Senator Pastore. It was quite evident even at the Geneva Confer- 
ence from all of the scientists from the rest of the world, exclusive of 
Great Britain and Russia, that we were considered the top Nation. 
We were the leaders and we were looked re as such. 

Mr. Horxtns. That is a psychological exclusiveness; and we have 
been running around acting as though we were just the best people 
in the world and we knew all about everything. I was very much 
impressed with the address of President Sukarno recently when he 
spoke brilliantly, in English, about the hopes that the people had. 
He mentioned that his nation had been passed by on one previous 
occasion, referring to Vasco da Gama, and he hoped that this ship 
would wait for them. 

Of course, an international atomic assistance program is no magic 
formula that will solve the complex problems of the underdeveloped 
nations. It will not take the place of ethical or moral policy, or 
obviate the need for cultural and spiritual development, or supplant 
compassion or commonsense. But economically, and politically, 
atomic power is a vast and integrating force, greater than any we have 
yet had, that can help to build industrial societies which these nations 
desire above all. 

As I have said before, atomic energy is a matter of both public and 
private concern. Its ramifications are so all-encompassing, so all- 
pervasive that there is not one facet of world society that will escape 
its influence. Power of this scope is far too broad to be the province 
of any special interest, public or private. 

Rapid progress is, indeed, necessary, but not at the expense of our 
initiative and our tradition as a free people. There must be, it seems 
to me, an integrated effort in which the people, working through their 
elected and appointed representatives and through their industrial 
organizations, will advance atomic energy for the benefit of the indi- 
vidual human entity as well as the entite body politic. 

My remarks have stressed heretofore national self-interest and im- 
mediate action. However, we would be, in my opinion, tragically 
shortsighted and ethically wrong, if we should choose to regard this 
immense power with its limitless capacity for human benefit as merely 
an adjunct to national advantage or national dominance. It is my 
conviction that we are again being given by providence an opportunity, 
perhaps the last, to solve many of the world’s perplexing problems. 
Morally, as well as pragmatically, we are, in view of our historic ideals, 
committed irrevocably to that course which will bring the boon of 
atomic energy—in all its multiforms—to the underdeveloped nations. 

Chairman Anperson. Do you subsequently suggest how you think 
that that might be possible ? 

Mr. Horxrns. Yes, I do. We have a specific program which we 
have kept very short, but I think it is a good starting point. I am 
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using this forum here to pour out my heart on things that I have been 
feelmg for 3 years and talking about. 

Chairman Anverson. That is very good. 

Mr. Horxrns. It has been logically worked out and, I hope, all hangs 
together. But I do have a very definite, and what I think is a con- 
structive, suggestion for getting it started. ; 

After aaaids widely both in this country and in Canada during 
1953 and early in 1954 on the coming atomic revolution, on massive 
atomic creation versus massive atomic destruction, and on atoms for 
peace—I proposed in December of 1954—as a first step toward achiev- 
ing this cultural and economic goal, a 100-year program for the devel- 
opment of international atomic energy under the partnership of 
American Government and industry. 

I suggested then that American Government and American industry 
assist underdeveloped nations directly to industrialize through atomic 
research reactors and small atomic power reactors, financed by Ameri- 
can dollars in part already allocated by our Government on a repay- 
ment basis. 

To raise living and cultural standards in Asia, southeast Asia, 
Egypt, Africa, Israel, and Latin America, I envisaged the implanta- 
tion of atomic “seed” reactors in four categories over a perioa of 25 


years. In Tokyo, a year ago, I proposed as a possible second step 
the development of a Free Asia Atomic Energy Community with the 
atomic “have” nations contributing to the development of atomic 
“have-not” nations. 

In an effort to assist in easing the political rigidity which already 
seems. to characterize American attempts to develop atomic power 
potentials for the “have-not” nations of the world—and the consequent 


inability of these nations to accept the boon of atomic power for fear 
of “strings attached”—I proposed at Phoenix, Ariz., in November of 
1955 a third and final step: The creation of a World Energy Com- 
munity to be underwritten by all the nations of the world for all the 
nations of the world. 

The purpose of such an organization would be to put into effect by 
the united governments of the world a multilateral, multipurpose, 
multidynamic program utilizing principally the forces of atomic fis- 
sion, applied solar energy, and perhaps at a later date, atomic fusion 
to balance in a master concept the world’s economic needs with the 
world’s means to fill those needs. 

Senator Pastore. How does that differ from the President’s sug- 
gested international agency ? 

Mr. Horxtns. I am coming to that in a moment. 

In view of the present sophisticated economic-atomic aggression 
of the Soviet Union in what we believe to be the subversion of the 
moral values of entire peoples through material assistance, and our 
own disappointing failure to win easily and completely the hearts 
and minds of other nations, the urgency is even more apparent now 
than it was 2 years ago. 

Therefore, I respectfully recommend again to the American Gov- 
ernment that action be taken to adopt the concept of a World Energy 
Community as an integral part of President Eisenhower’s currently 
developing atoms for peace program, the initial idea for which he 
broadly and courageously presented to the United Nations on Decem- 
ber 8, 1953. 
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And, in repeating this recommendation I am fully aware of the 
Draft Statute of International Atomic Energy Agency prepared for 
discussion next September by a select group of 16 nations who happen 
to be, at this time, most immediately concerned and able to seize the 
early commercial advantages which may accrue. 

But I should like to make the point that any such plan is more 
likely of success if promoted on the basis of a voluntary world in- 
formation community dealing with multiple forms of energy, as I 
have suggested, rather than on the basis of a world control group 
dealing only with atomic fission. 

Senator Pastore. Is that the distinction ? 

Mr. Hopxtns. Yes; the control of the raw material and the fuel 
controls. 

Senator Pasrorr. Who would control that ? 

Mr. Hopkins. The agency is set up for that purpose. They cannot 
control all of it, but a good deal of it. It is a donor arrange- 
ment there where they can turn it over. I would go for control groups 
on the regional basis, yes; and there might be 8 or 10 regions where you 
might want more control. 

In order to implement such an international program which would 
not only automatically accelerate the present United States atomic 
energy program but, in my opinion, save it—I recommend to the Joint 
Committee, to the Atomic Energy Commission, and to the President 
of the United States a four-point atomic partnership program for ini- 
tial and immediate action. 

As a preface to my proposals, however, I think it pertinent to quote 
from page 325 of the background material for the report of the Panel 
on the Impact of the Peaceful Uses of Atomic Energy to this com- 


mittee—this is to this committee and it is the so-called McKinney 
panel: 


The consensus of the discussion group was that potential buyers of power 
reactors in foreign countries could provide a substantial market for the United 
States atomic energy industry over the next decade provided restrictive govern- 
mental policies on the export of reactor fuel did not inhibit exploitation of the 
market. 

The group felt that a mass market for power reactors would probably not 
develop domestically for about 10 to 15 years, and that a substantial export 
market could provide an important bridge between now and the time the domes- 
tic market will develop. It was felt that this would provide a substantial impetus 
to the rate of reactor development within the United States. 

The consensus was that the foreign market would probably be more important 
initially than it would be a decade or so hence inasmuch as by then foreign pro- 
ducers will probably have entered the reactor manufacturing business in a 
substantial way and will be competing in the world market with the United 
States producers. 


That report makes considerable sense to us, and it is preliminary to 
the plan that I wish to present. 

Therefore, I now propose, one, that the United States Government 
state as a policy objective that every effort be put forth jointly, by 
those Government agencies concerned and industry, to the end that 
American industrial concerns may deliver and construct abroad by 
1960 a specific number of power reactors—say 50—of electric generat- 
ing capacity up to 20,000 kilowatts each; excepting only those types 
which the Atomic Energy Commission specifically classifies because 
of their unique military application. 
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There is no particular reason for the date except that it is nearby and 
a practical date. That is a little out of the portable class, but there 
could be some portables in it. 

Second, that any foreign power which has a research bilateral or is 
eligible for one is also eligible to buy power reactors of the type 
described above. 

The category would have to be arranged where the product is accept- 
able and desirable. There, your foreign governments are interested in 
a few different types. But in general, the 20,000 kilowatts, up to that, 
we think would be of interest. 

Third, that the Government commit itself to provide liberal credit 
terms to facilitate the purchase of the reactors. 

In a great many cases the credit would be very good, because power 
construction credit in the world has been very good indeed. 

Four, that the other nations agree to cooperate in working out 
patent, insurance, and credit problems in time to accept delivery of the 
reactors. 

Now, it is my conviction that if a policy generally along these lines 
is adopted we would achieve the following results: 

1. Industry’s energies and intentions would be channeled into a 
specific effort which—because it dealt with real reactors, real markets, 
and real customers—would cut through many of the legal, political, 
and commercial roadblocks. 

2. The first practical demonstration, by any nation, of quantity 
production of power reactors could be achieved. 

3.. This policy, if implemented in time, would assure American lead- 
ership in world markets. 

4. American foreign policy would be strengthened and the long- 
ar United States policy in this field would be demonstrated 
tangibly. 

5. The enormous economic and humanitarian benefits of atomic 
energy would be realized simultaneously not only in the underdevel- 
oped nations, but in all nations in all parts of the world on the quickest 
possible timetable. 

6. The orderly pursuit of research, development, and construction 
of new types of reactors at home by Government and by industry 
would not be impeded, but rather accelerated. 

7. There would be developed, in the United States, the facilities for 
quantity production of small power reactors to supply domestic, in- 
dustrial, civilian defense, emergency aid, and military needs. 

8. The small reactor would present a practical and economical op- 
portunity for providing actual experience and training for any region 
which expects to incorporate nuclear energy into its power networks. 
It would provide a similar opportunity for experience and training 
for domestic utilities serving small communities. 

Further, quantity production of reactors would reduce costs not 
only of essential reactor components but of the price of the entire 
installed system. 

It is my conviction, gentlemen, that an initial program for power 
reactors produced and marketed on this basis would prime the pump 
of our national industrial atomic-energy program. 

And, once that program is activated and rolling along I think we 
may be able to leave its future strength and greatness to the traditional 
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American skills of management, and of production, and of marketing 
know-how. 

That is very practical, and akin to what Dr. Zuckert said the other 
day, and I think Dr. Smyth, and I think Mr. McKinney. They touched 
upon this field. There were certain variations, but it was almost like 
collaboration, at least mentally. 

Chairman Anperson. It happens that it is somewhat related, and 
it may not be exactly parallel, with the recommendation of the Joint 
Committee on Atomic Energy through its research and development 
subcommittee headed by Carl Hinshaw, in 1954. Their recommenda- 
tion did not get printed until 1955, but they pointed out that the send- 
ing of these aoa reactors into other parts of the world would imple- 
ment our foreign policy because while that type of reactor might not 
be commercially attractive in the United States, it might be extremely 
attractive commercially in other parts of the country. 

Mr. Horxtins. From 10, 12, or 15 mills even it would be very attrac- 
tive in many places. Southern Italy for instance is one outstanding 

lace. 
7 Chairman ANprerson. If: the Government is going to send 50 of 
these reactors around the world, however, would not these reactors 
require some sort of a test, including an economics test in this country 


Mr. Horxrns. Yes, and it would give business to American industry, 
and not only that but American science and the Government labora- 
tories would have to be in-on it. 

Chairman Anperson. I think it would do a wonderful thing for 
American industry, and for American inventiveness. I think that it 
would be a little bit like the uranium search that we had out. im. the 
Colorado plateaus. 

Mr. Horxrns. That was definitely subsidized, and heavily’ sub- 
sidized. 

Chairman ANnprerson. Surely, and we did not have any interest. in 
that, and all of a sudden it was wide open. 

Mr. Hopkins. New Mexico is loaded with it, much to your surprise 
and mine. 

Chairman Anperson. Nobody would have believed that would have 
been true, that the State of New Mexico would certainly have reserves 
greater than all of the rest of all of that area. But it was discovered 
and it is there. 

Mr. Horxins. It is the same theory. 

Chairman ANperseNn. There are just as many gold mines to be'found 
in this field if we once jar it loose, as there are in any other fields. 

Mr. Horxtns. You can figure about $250:a kilowatt for this, is that 
right, Dr. Zinn ? 

Dr. Zinn. It depends on the size of the plant. The small ones con- 
ceivably can be built for $350 and the larger ones will be less. than 
that. All of the present estimates run down to about $220. 

Mr. Horxins. The 20,000 kilowatt will be roughly $6 million, per- 
haps, would it not? 

Dr. Zinn. Yes; 20,000 is probably a little small for some of the 
foreign markets, say in Japan. 

Mr. Hopxrns. This is roughly the size. I do not mean 100,000 kilo- 
watts. I donot think they would want them right now. They might 
want them later. 
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Chairman Anprerson. Now, Mr. Hopkins what we have been dis- 
cussing here at times has not been confined completely to the Gore bill 
but we have been discussing the possibility that there are types which 
are perhaps not the best first bets and they might be second best but 
they are well worth looking at. Dr. Zinn outlined 4 or 5 types of 
reactors that offer possibilities. 

Now you would not send one of those to a foreign country and face 
the possibility that it might run away and cause trouble. You would 
not want to to have a very tragic accident some place. You would 
want it to be tested. Therefore if you are going to be in a position 
to do this by 1960 your target date I like because it happens to coincide 
with the end of the first period in Britain and the end of the first 
period in Russia. 

Mr. Hopkins, And the end of our planned program. 

Chairman Anprerson. The end of our first round in the reactor pro- 
gram, It isa fine date and it is a target that we ought to have. But 
if we are going to do that we ought to test some of these second bests 
that Dr. Zinn was referring to. 

Mr. Hopkins. Surely, and including perhaps gas-cooled reactors. 
We want to find out what there is in that. 

Chairman Anverson. The testimony here reveals that during World 
War IT, and before we were at the end of it, a recommendation came 
up to build a reactor, a small one, gas cooled, and a contract was ar- 
ranged and $3 million was set aside for it. Monsanto was signed up 
for it to build it, and then it was stopped. Had we done it, with all of 
the mistakes that might have been inherent in that early design, we 
would be further along than we are today. 

Mr. Hopkins. It is a long look that we have to have in this business. 
It is short range and yet it is long range. 

Chairman Anperson. In your own particular experience, you know 
very well that when your firm was asked to build a nuclear-powered 
re you had not had too much experience with that particular 
oat. 

Mr. Horxins. Nobody had, and we had to entirely engineer it. 

Chairman Anperson. If you had to wait and wait and wait, that 
would have been the trouble. 

Mr. Horxtns. That is the trouble with the reactors, too. 

Chairman Anverson. The Vautilus project is one of the most won- 
derful things that this country has done from an experiment stand- 
point. 

Mr. Hopxtns. It has put the country on the map. We have to get 
closer to a lot of the nations of the world than the Nautilus will bring 
us but that can be done. We are really talking about $300 million if 
you want to limit it to about 50 reactors. A great deal of it would 
pay off, I think, and probably all of it, in time. 

Senator Pastore. Many representatives of private industry have 
appeared before this committee during the progress of these hearings, 
and joined in by the members of the Atomic Energy Commission, with 
the exception of one, taking the position that if we attempted to do 
more than private industry is presently doing in this research and 
development field we would actually be stepping on the toes of the 
various technicians and experts and physicists and mathematicians 
that we have, and that we would be overtaxing the personnel of the 
field and, in fact, retarding the whole program. 





474 ACCELERATING CIVILIAN REACTOR PROGRAM 


What is your opinion on that? 

Mr. Hopkins. I think that you would if you set up a huge program 
with the very large-scale reactors. I think that you would immedi- 
ately divert a great deal of the attention of the AEC’s engineers and 
scientists. I think Mr. Strauss made that point. They wanted more 
brains and not so much kilowatts, 

But the program we have suggested here is a very moderate one, 
which I do not think would upset the technological area at all. In 
fact, I think they would have a lot of fun with it. 

Senator Pastore. If you built 20 or 50, of the 20,000 kilowatts, you 
would have the scientists with you but if you built 6 of the larger ones 
you would not? 

Mr. Horxins. Well, you would parcel that out. Westinghouse and 
General Electric would both be interested in this, and Alcoa if they are 
not too tied up with the bigger one they are working on, and so forth. 

The fact is, I believe, and I am not an engineer-scientist myself at 
all, as I have explained, and as has probably already been revealed, 
but I have been told by the experts that a program of this size with the 
smaller reactors would not involve much additional scientific research 
or engineering and so forth, than what they already have. 

Dr. Zinn, and perhaps others here in the room, would be able to cor- 
rect me on that. That is why we would limit it to the smaller group, 
and not interfere with the large-scale programs. 

Dr. Zinn. Mr. Hopkins mentioned me, and I would like to make 
sure that this point is in: You are talking about 50 reactors of some- 
thing like 1 million kilowatts total. The six reactors that the bill has in 
it are also supposed to be some fairly large number. It seems to me, 
roughly the drain on technical manpower, and so on, could be meas- 
ured by the number of kilowatts that you are trying to build. 

Perhaps there would be the added feature that the more divi- 
sion there is of this into separate enterprises, the greater the drain. 

Mr. Horxrns. That could be, the number of different types that you 
are working on. 

Dr. Zinn. Not only types, but different projects of different com- 
panies. 

Mr. Horxtns. If you had duplicates, it would be much less demand 
on the technological and scientific resources. 

Chairman Anperson. I would like to ask Dr. de Hoffman if you 
agreed to that? 


STATEMENT OF FREDERIC DE HOFFMAN, VICE PRESIDENT OF 
GENERAL DYNAMICS CORP. 


Dr. pp Horrman. Rather than agree or disagree, I think what could 
be done is to try to use technical manpower that does exist, and not by 
any control—but purely by the means that are well known—in a more 
effective manner. I feel very strongly, for instance, that cooperation 
between physicists and engineers can be improved. Now, in certain 
places there is very good cooperation. Dr. Zinn—in this room—knows 
how important this is, and other AEC laboratories are also examples 
of how very well engineers and scientists can cooperate in certain labor- 
atories but, by and large, this cooperation has not caught on. 

I think that in order to use industry effectively and in order to really 
get companies to use their scientific personnel in an effective manner, 
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is is very essential that we do get this cooperation between the separate 
disciplines of chemists, engineers, physicists, metallurgists, and so 
forth. I believe that if you do get this, the current manpower can 
go a lot further and that you can do a lot more with the groups which 
are in existence. 

I think that there is a great deal of overlapping effort going on, by 
people reading each others — rather than forming into effective 
new task-force groups. Look at the early days of the Manhattan pro}- 
ect, and look, relatively speaking, at the small number of men that were 
able to carry ideas forward in a matter of months, compared to the 
lengths of time it takes now. Iam aware of the fact that as technology 
gets more complicated, things traditionally take more time. But I 
am convinced some of this time can be saved even with the current per- 
sonnel shortage. I hope the effort in our company in the direction of 
more effective use of technical manpower in industry will help point the 
way regarding the scientific manpower problem. 


STATEMENT OF JOHN JAY HOPKINS, CHAIRMAN OF THE BOARD 
AND PRESIDENT OF THE GENERAL DYNAMICS CORP.—Resumed 


Mr. Horxrns. I have mentioned I did not think that there should be 
any quarrel between op ownership and private ownership. 
~ hat is a specific, yes; but I am trying to get down 


Senator Pasrore. 
to the base of it. 

Mr. Horxtns. I am told by my advisers and I have to have them, as 
you know, plenty of them, that if you have these six big reactors, they 
would draw a — deal of the attention from technologies and a 2 
and so forth. ey tell me that you would likely build something big 
that would be obsolete pretty soon. 

Senator Pastore. I realize that, but you see we do not hold a monop- 
oly in this entire field, and now you are suggesting that we build these 
20,000-kilowatt reactors. 

Mr. Hopkins. He wants to get something done as I understand it. 

Senator Pastore. Not only that, but he wants to perfect this art of 
reducing the economic cost and to make it more competitive with the 
use of conventional fuels. 

Now, if we begin to build 50 of the 20,000-kilowatt reactors, at the 
cost of, let us say, 15 mills or whatever the case might be, which would 
have to be pretty high in the beginning, you say there are certain 
strategic parts of the world where they could be utilized as of 
tomorrow. That is a wonderful idea. 

But let us assume that Russia the next day comes out with an idea 
where they have reduced it by 200 or 300 percent only because they are 
on a-erash program and we are not. Then how are we going to save 
face in the eyes of the world ? 

Would not we be run right off the market, even with 50 of the 20,000 
kilowatts? I think essentially here you have to be on a crash program 
to reduce the cost. The only way you can do it is by getting into big 
reactors. 

Now, I think it is desirable in the meantime to run this other pro- 
gram of 20,000-kilowatt reactors but if tomorrow another nation comes 
along, either the United Kingdom or Russia, with the same reactor 
and shows that theirs is much cheaper to run and more economical to 

78727—56——31 
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run than ours, my goodness, where would we be in the eyes of the 
world? 

Mr. Hopxrns. I would go along with that. I am not arguin 
against the building of big reactors. These 50 would not be done a 
at once, and you would modify your program if you found there were 
eventualities to face of that kind. 

Senator Pastore. With an effort being made by private industry of 
only $250 million in this entire field, $250 million to me is a very small 
amount when we consider the magnitude and the vastness of this 
project and the potentialities of it. As a matter of fact, we will 
change the entire mode of living of the entire world. You have more 
or less pointed it up by your suggestion that we ought to begin to win 
the hearts of people by getting these reactors built and we ought to 
begin to sell them and distribute them throughout the entire world. 

Mr. Horxrys, In your absence, Senator, in the reery part of this, 
there was a small defense of American industry. I think that they 
have done a good job under all of the circumstances but they can do a 
much better job. Actually, American industry was not invited into 
this situation until the amendment of the McMahon Act, until 1954. 

Senator Pastore. I realize that completely. 

Mr. Horxrns. That is just a brief period of 2 years. 

Senator Pastore. You have to admit that while there are limitations 
upon industry, the fact of the matter is that not too much progress 
has already been made. 

Mr. Horxins. It is a little unfamiliar to a great many of them, for 
one thing. 

Chairman Annerson. They have been in this program a long time. 
General Electric has built plants. 

Mr. Horxuns. For the Government, but I think Senator Pastore was 
speaking about industry very generally there, and you did not mean 
specifically Westinghouse and General Electric. 

Chairman ANnperson. Private industry in America has dedicated 
from the testimony that has been brought out at these hearings about 
$250 million to be spent over a period of 5 years. Now, you divide 
$250 million by 5, and you have about $50 million a year. Maybe it 
is a little better than that. 

Mr. Hopkins. But it is increasing. 

Chairman Anperson. Do you think that is a sufficient effort in this 
particular field on the part of this Nation? Let us forget private 
industry and Government. 

Mr. Horxins., That is right. 

, Chairman Anperson. We have to put this whole program in proper 
ocus. 

Mr. Horxrns. It is not good enough, you are absolutely right. I 
have been urging this for 2 years. 

Chairman Anperson. Now, Senator Gore comes along and says that 
in addition to what private industry is doing, because we realize their 
limitations, we ought to build on our own. This will have to be done 
by private industry because it will be done on a contract basis. In- 
dustry comes in here and says, “Now, if you do that, you are going to 
usurp all of the talent that we have now engaged in this particular 
effort on the part of private industry.” 

I cannot take that too seriously. 
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Mr. Horxtns. Personally, and as an industrialist, I would go along 
with you, Senator. 

Chairman Anperson, I wanted you to say that. 

Mr. Hopxktns. But for some reason or another, the people that we 
are told are experts in this matter feel that it might divert us. 

Chairman Anperson. It is ae ne obvious that if you get a whole 
big program, 2 or 3 people who have it now cannot hold it. 

r. Hopkins. That is right. 

Chairman Anverson. The point is also made, and it was made this 
morning in testimony, that the private electric utilities invested $4.3 
billion in new conventional facilities in 1955. They could invest $4 
billion, and they had all of the supervisory capacity and they had all 
of the engineering pry and all of the draftsmen to do that but they 
could not spend $50 million without just tearing the place all to pieces. 
It does not make much sense. 

Mr. Horkrns. A lot of it is because there has been too much talk 
in this country about uneconomic performances, and so forth. We do 
have, as heads of companies, the responsibility of not being too un- 
economic in any particular business; otherwise you are going to the 
wall. 

Chairman Anperson. If the Atomic Energy Commission gets ready 
to let a contract on the Brookhaven type of reactor, there are 12 com- 
panies ready to bid and all of them able to do it. But if you want to 
build 1 more in a foreign country under the Gore bill, there is not a 
soul that can touch it for 5 years to come. 

Mr. Horxtns. Dr. DeHoffmann asked me to mention that our com- 
pany was the first one to begin a $10 million program about a year and 
a half ago with our own money entirely, to set up a basic research 
laboratory. It has been done now since by several more. 

Chairman Anprerson. I think it was a very progressive thing. 

Mr. Hopkins. Ford has just announced a large program. General 
Electric is announcing one in California. 

Senator Pastore. We know that the Russians are in this thing up 
to their ears. There are a lot of people, and they have just as much 
right to their opinion as we have to ours, who say that we overestimate 
the progress that Russia is making. I think sometimes it is good to 
overestimate because that serves as an inspiration and an impetus to 
us to get busy with our own job. 

But after all, the Cisler group which involves about 26 companies, 
and represents about 40 percent of the entire electrical power of this 
Nation, are building one breeder-reactor. If we take that as a meas- 
urement, 100 percent would mean two and one-half reactors. Now, 
should that be America’s program ? 

Mr. Horxtns. No, it should not. We are putting our own money 
into it, and one thing I will say about Consolidated Edison is that 
they marched up to it, in spite of the fact that they had people who 
criticized them, and said, “You are talking about building a 15 or 20 
mill plant or something like that, when you can get your power, all 
you want, right now for around 4 or 6 mills.” 

Dr. Zinn. They testified this morning. 

Mr. Horxrns. I know it is ranidly coming down. But I think that 
that is what you can expect will happen. 

Chairman Anperson. I am happy to put in the record that T think 
this statement is a very thoughtful and good statement and we are 
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happy to have it. We are extremely happy that your company has 
put a large amount of money into research and that you have gone 
after this intelligently, and, I think, in a driving fashion. I hope some 
of the good examples you have will be picked up by other parts of the 
industry. 

Mr. Horxins. I, for 3 years, tried to wake up industry wherever I 
have gone, and I think there are some signs of them waking up in the 
past year. 

Chairman Anperson. Thank you very much. 

Mr. Horxtins. Thank you, gentlemen. 

Chairman Anperson. In order that the record may be complete, I 
want to add a number of things to it that have come in to us. 

First of all, there is a telegram from the New England Council, 
signed by Walter Raleigh, executive vice president. 

A telegram from the Connecticut Chamber of Commerce filed with 
the Joint Committee; a statement to be filed with the committee of its 
opposition to S. 2725. 

A letter from the Dow Chemical Co., giving its views; I am very 
much interested in this one paragraph saying: 

At least seven new and daring experiments are needed at really high tem- 
peratures, high specific power and with continuous separation of fission prod- 
ucts, for testing out the maximum of simplicity, breeding gaing, self-regulation 
and safety * * *. 

I think that is a very good statement from them. 

We have a statement from Fred Hall, Governor of Kansas, express- 
ing his regrets that he could not make a personal appearance before 
the committee, but stating that he feels he should wire his concern 
over the pressing need to speed atomic power research, and secure 


America’s leadership in this vital field. 
A letter from the University of Illinois, college of commerce and 
business administration, giving various observations with reference 


tothe bill. It is actually t. 
fessor of economics. 

A letter from Herbert D. Vogel, of the Tennessee Valley Authority, 
enclosing the TVA’s views on acceleration of the civilian reactor 
program. 

A letter from the Bonneville Power Administration, by E. C. Starr, 
chief engineer. 

A statement from the Northwest Public Power Association, Inc., 
Vancouver, Wash., presenting its views. 

A cablegram from Oslo, from T, Keith Glennan, former member 
of the Commission, and a member of the panel which gave a fine report. 

A wire from North American Aviation Corp. of Los Angeles, 
Calif., the atomics international division. 

A statement from Joseph V. Santry, chairman of the board and 
chief executive officer of Combustion Engineering, Inc. 

They will all be set forth in the record at this point. 


e personal opinion of Horace M. Gray, pro- 
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(The letters and statements referred to follows :) 


Boston, Mass., May 29, 1956. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
United States Senate, Washington, D. C.: 


The New England Council which was established by the six governors of the 
New England States and which represents 3,300 business organizations and 
Government agencies expresses conviction that if a proper Government in- 
surance program for nuclear powerplants is adopted that private business will 
make adequate progress in developing power reactors for commercial use. We 
strongly object to any proposals which would put the Federal Government 
further into the power-generating business. 

WaLTeR RALEIGH, 
Ezecutive Vice President, the New England Council. 


Harrrorp. Conn., May 28. 1956. 
JaMEs T. RaMEy, 
Executive Director, Joint Committee on Atomic Energy, 
Senate Office Building, Washington, D. C.: 


The Connecticut Chamber of Commerce will file with the Joint Committee 
on Atomic Energy its opposition to S. 2725. This statement is in process of 
being completed and will be mailed to you today. 

WILuiaM B. CaFKY, 
Executive Vice President, the Connecticut Chamber of Commerce. 


STATEMENT OF THE CONNECTICUT CHAMBER OF COMMERCE IN OPPOSITION TO 
S. 2725, PRESENTED BY W1LLIAM B. Carky, Executive Vice Prestpent 


Mr. Chairman and members of the committee, the Connecticut Chamber of 
Commerce wishes to record its opposition to 8S. 2725 which would authorize the 
Federal Government to build and operate atomic-energy plants for the produc- 
tion of nuclear electricity. 

The entrance of the Federal Government into this field of endeavor will 
not only be expensive to the taxpaying public but it will expand Government 
operations in private enterprise which is contrary to recommendations which 
have been made by practically all business organizations, the Hoover Commis- 
sion, and others, to the Congress and in direct opposition to the taxpaying 
industries of the Nation. 

Upon the enactment of the Atomic Energy Act of 1954, Connecticut enacted 
legislation designed to support and regulate the development and utilization of 
atomic energy for peaceful purposes. 

Every effort has been made by business and industry in this State to develop 
and advance the production of nuclear electricity. Several research facilities 
have been developed within this State for the purpose referred to and much 
progress has been made in this field by private business and from private funds. 
The membership of the Connecticut Chamber of Commerce is composed of all 
important segments of industry and business in this State and we do not find any 
sentiment among our membership for the entrance of the Federal Government 
into a field of operation which we believe should be open solely to private 
industry. 

In support of our contention that private industry should be permitted to 
develop atomic energy we cite the following: 

One of the most important factors in Connecticut’s future is the effect of the 
mighty atom. There is no doubt that the atomic age is close upon us. For- 
tunately, Connecticut with its Yankee ingenuity and versatility in adopting 
new methods and industries is participating in atomic development. Accord- 
ing to the Atomic Energy Commission, in early 1955, approximately 4,000 work- 
ers in the State were already employed in atomic-energy projects, and 33 atomic 
contracts with an estimated worth of $25 million had been awarded to business 
firms and research centers in Connecticut. A publication by the same agency 
revealed that radioactive and stable isotopes were in use in 31 corporations, 
11 hospitals, 5 colleges, among others in Connecticut. 
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HARTFORD RESEARCH FACILITY TO DEVELOP ATOMIC-ENERGY AIRCRAFT ENGINE 


In addition, Congress approved, in 1954, the $30 million Hartford Research 
Facility to be located in the Maromas section of Middletown and operated by 
the Pratt & Whitney division of United Aircraft Corp. for the continued develop- 
ment of the atomic-energy aireraft engine. Construction on the new research 
facility started in August 1955, which, when completed, will employ some 3,000 
workers. 

LINEAR ACCELERATOR AT YALE UNIVERSITY 


Furthermore, 1 of the 2 heavy-particle linear accelerators for nuclear re- 
search in this country is located at Yale University. The initial appropriation 
by the Atomic Energy Commission for the Yale linear accelerator was $1,200,- 
000. Such an accelerator, according to reports, will produce particles with 
energy of more than 100 million electron volts. The laboratory was completed 
in 1955 but assembly of the accelerator will take another 2 years. 


ATOMIC SUBMARINES 


The Electric Boat division of General Dynamics Corp. in Groton, manufac- 
turer of submarines for the United States Navy, produced the first atomic-pow- 
ered submarire, the Nautilus, at a cost, exclusive of the atomic reactor, of $30 
million. The Nautilus was launched in January 1955. <A second atomic sub- 
marine, the Sea Wolf, was built at Groton and was launched in July 1955. Be- 
sides having a third atomic submarine under construction, Electric Boat was 
given contracts by the Navy Department for two more in October 1955. 

It is also noteworthy that the Electric Boat division started construction in 
the summer of 1955 on a $1 million research and development center at the plant 
in Groton. 


A RESEARCH REACTOR AVAILABLE FOR CONNECTICUT INDUSTRY 


The American Machine & Foundry Co., which has research facilities in 
Greenwich and Springdale, Conn., will build a research reactor costing between 
one and one and a half million dollars. This industrial research reactor, planned 
under private ownership and operation, will be located in the New York area 
but will be available to Connecticut industry. It is said that this type of re- 
actor is the pilot plant for future development in all fields. 


YANKEE ATOMIC ELECTRIC CO, 


One of the most important considerations for Connecticut is the possibility 
of generating electric power from nuclear fission since the State does not have 
the resources either in water or coal that certain other States do. Therefore, 
it is significant that the Yankee Atomic Electric Co. was formed in 1954 by 3 
Connecticut utilities—the Connecticut Light & Power Co., the Connecticut Power 
Co., and the Hartford Electric Light Co.—in cooperation with 9 other major 
New England utility corporations. 

The Yankee Atomic Electric Co. applied in early 1955 for a license from the 
Atomic Energy Commission to construct a nuclear powerplant in Rowe, Mass. 
The original proposal of the Yankee Atomic Electric Co. was rejected but a 
revised plan was accepted by the Atomic Energy Commission as a basis for 
negotiations in February 1956. The revised proposal calls for a pressurized- 
water reactor plant with a capacity of 135,000 kilowatts, costing around $35 
million. Sinee under the terms of the Atomic Energy Act of 1954, New England, 
as a high-cost power area, is entitled to preferential treatment, it seems likely 
that negotiations will not be long delayed. 

According to the experts, the production of electric energy from atomic sources 
will be more costly, at least for the immediate future, than that produced from 
conventional fuel-burning plants. The major advantage of early participation 
by the utilities in the atomic-energy field may well be to help develop the general 
knowledge and skills which will act as a stimulus to New England’s industrial 
growth. 

STATE COORDINATOR OF ATOMIC DEVELOPMENT ACTIVITIES 


In order to coordinate development and regulatory activities relating to the 
peaceful uses of atomic energy, a law was enacted by the 1955 Connecticut Gen- 
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eral Assembly. Under this legislation, the laws and regulations of the State 
covering such subjects as working conditions, transportation, insurance, and 
conservation of natural resources would be adapted to meet the new conditions 
presented by the atomic age, at the same time protecting the public interest. 
According to the statute, the Governor shall appoint a citizen of the State 
to serve as coordinator of atomic development activities: He shall receive no 
salary but shall, unless he holds a salaried position in the State service, be 
paid $20 per day for each day actually devoted to his duties as coordinator, and 
shall be reimbursed for his necessary expenses. In January 1956, Governor 
Ribicoff appointed Henry M. Marx, of Greenwich, an attorney and special counsel 
for the General Dynamics Corp., as atomic-energy coordinator for Connecticut. 
The sum of $5,000 was appropriated to carry out the purposes of the act. 


COMBUSTION ENGINEERING, INC., BUILDING ATOMIC PLANT 


Combustion Engineering, Inc., of New York, announced plans in late 1955 
to construct a $10 million factory in the town of Windsor to build and reprocess 
nuclear reactors. This corporation entered the field of nuclear-power develop- 
ment in 1946 and its output has included reactor vessels and other components 
for the atomic submarine Sea Wolf. Combustion Engineering, Inc., has plans 
which include the possible building of a test reactor for use in research and 
facilities for the reconditioning of spent-fuel elements. It is interesting to note 
that, according to the company, among its reasons for coming to Connecticut 
is the availability of technical schools in this area. 

In January 1956 the company was already operating in rented space in Wind- 
sor. Meanwhile, the site was being cleared and construction activity started. 

In conclusion, it is our contention that S. 2725 merely creates another Federal 
power agency which would be endowed with all the special tax privileges and 
subsidies now enjoyed by other Federal power businesses. We submit that the 
creation of such agencies are absolutely unwarranted in any area of the Nation 
because private power companies have demonstrated their willingness and their 
ability to supply all of our domestic power needs. 


THE Dow CHEMICAL Co., 
Midland, Mich., May 21, 1956. 
Hon. CLINTON P. ANDERSON, 
Chairman, Committee on Atomic Energy, Washington, D. C. 


Sir: In response to your invitation, I should like to give you my personal 
observations concerning the proposals for accelerating the civilian reactor 
program in this country. I share with your committee the desire to bring about 
the earliest possible commercial utilization of nuclear energy. 

A great deal of the highest caliber effort has gone into these objectives. All 
of the projects currently underway for the production of power, though very 
likely to operate satisfactorily, are unlikely to show commercially competitive 
costs. It is hoped that out of these major efforts will grow a realization that 
one cannot legislate or buy really new things. They must be created. 

This leaves us with a major development to be made in a field in which private 
incentive has been lost by treating it so differently from other developments 
that have come to make our country great, such as railroads, aviation, radio, 
television, and modern farming. 

When a breakthrough will come it will be as a result of treating this new 
source of energy as a new jewel having to be cut according to its own crystal 
structure, not imitating an old form. All sorts of old practices, in the field 
of law, politics, and labor relations, as well as boundaries between industries, 
are likely to be left behind when this breakthrough finally comes. 

The low cost and weight of uranium and thorium fuel should find part of the 
driving force in new services and products. It should reduce the need for ex- 
pensive new high-line distribution systems by distributing automatic power 
plants like substations. Nuclear power should provide byproduct heating and 
cooling for the local areas, chemical processing for new products, and fission 
product heat energy for propelling airplanes and the like. While spare neutrons 
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from the breeder reaction could be used to produce additional enriched fuel, 
they should be used to produce radioactive isotopes of higher value, such as 
tritium, for which there may be many applications. The capacity of such units 
may be much less than those generally considered economic now, but the ver- 
satility will be astonishing. 

Nothing that we can do in the direction of spending more money on more 
nuclear plants, such as one can build now, will change this picture. We need 
more daring, and new simplified versions of better reactor concepts, before 
we will be out of the woods. This type of research is difficult to do when there 
is no private incentive. It is also impossible to do this any place as a goldfish 
bowl project. There must be the freedom to fail or gain. 

At least seven new and daring experiments are needed at really high tempera- 
tures, high specific power and with continuous separation of fission products, 
for testing out the maximum of simplicity, breeding gain, self-regulation and 
safety. These tests could be made at such locations as Los Alamos and the 
Idaho reactor test sites. This should be pushed with the speed and simplicity 
of the Borax experiments. 

Respectfull ours, 
es Le JoHN J. GREBE, 
Director, Nuclear and Basic Research Department. 


Topeka, Kans., May 24, 1956. 
Senator CLINTON ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Senate Office Building, Washington, D. 0.: 


Previous commitments prevent personal appearance before your committee. 
However, I feel I should wire my concern over the pressing need to speed atomic 
power research and secure America’s leadership in this extremely vital field. 
Large power units are receiving attention of major power companies, but develop- 
ment of small or medium-size reactors to test different techniques under actual 
working conditions is where we lag. We must get beyond the laboratory stage. 
We should utilize the partnership principle to stimulate all possible segments of 
electrical industry, whether municipal, rural electric, or private utility. This 
will benefit our domestic economy as well as national defense and foreign rela- 
tions. I am confident Kansas rural electric system will welcome legislation 
making it possible for them to build small or medium-size experimental reactors 
as their contribution to progress. They have statewide power study underway 
now. Let’s provide more interest in America’s atomic power development by 
stimulating greater participation of local enterprises in small or medium atomic 
plants. 


Frep Harr, Governor of Kansas. 


COLLEGE OF COMMERCE AND BUSINESS ADMINISTRATION, 
UNIVERSITY OF ILLINOIS, 
Urbana, Ill., May 21, 1956. 


Senator CLiInToN P, ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Senate Office Building, 
Washington, D. O. 


Deark SENATOR ANDERSON: In connection with the hearings now underway 
before your Joint Committee on the Gore bill (S. 2725) I should like to sub- 
mit the following observations for your consideration. In doing so, I speak 
as a professional economist with many years experience in the areas of monopoly, 
public utilities, natural resources, and public control. I have followed elose- 
ly the evolution of congressional policy in the field of atomic energy since 1945 
and, hence, am interested in the Gore bill because of the principle at issue. 
Having no personal interest at stake, I trust that my views can properly be 
regarded as reasonably objective and nonpartisan. 

To evaluate the Gore bill one should, I think, view it in historical perspective. 
When, in 1946, the McMahon Act was under consideration the private elec- 
tric power industry offered no significant challenge to its passage. It was the 
view of the industry, as evidenced by many public pronouncements of its lead- 
ers, that atomic power would never, or at least in the calculable future, be 
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competitive with electric power from conventional sources. Hence, they mani- 
fested little interest in its potentialities and were generally indifferent as to how 
it might be controlled. For some 8 years (1945-52) they persisted in this at- 
titude and did nothing by way of scientific and technical research to explore 
the possibilities of atomic power production. In short, so long as atomic power 
posed no likely or immediate threat to their existing monopoly status the pri- 
vate electric utilities were indifferent to its development. 

It was only after further research, under Government auspices and at the 
taxpayer's expense, had brought atomic power to the verge of practical realiza- 
tion that the electric power industry began to manifest alarm over the potential 
threat to its monopoly position. It was conceivable that under a liberal in- 
terpretation of the McMahon Act the Federal Government might, in the not 
too distant future, actually produce electricity by atomic reactors and distribute 
it to the public through nonprofit organizations. If this danger were to be 
averted it was imperative that the act of 1946 be amended to prohibit Federal 
atomic power production and to permit private exploitation of this new power 
resource on a monopolistic, subsidized basis. 

Accordingly, in 1952-58, the private power monopolists, and their allies, 
organized a massive political and propaganda campaign to seize control of this 
extremely valuable portion of the public domain—a domain created solely by 
the contributions of taxpayers and to the development of which the electric util- 
ities had contributed nothing. A great hue and cry was raised against the 
McMahon Act. It was, so the hucksters proclaimed, monopolistic, socialistic, 
unprogressive, restrictive, and hostile to free enterprise; it excluded private 
initiative and private investment, thereby depriving the people of the mani- 
fold blessings certain to accrue from private development. The propagandists 
portrayed the electric power monopolists as straining, like Chiang Kai-shek, 
to be “unleashed” so that they might invest billions, immediately and without 
costs to the taxpayers, in the construction of atomic powerplants. 

Unfortunately, the administration and a majority of the Congress succumbed 
to this propaganda and in the act of 1954 foolishly yielded to the clamor and 
false promises of these selfish interests. The result was a huge giveaway of 
the public domain—probably in terms of potential magnitude and untoward so- 
cial consequences the biggest giveaway in American history. As Walter Adams 
and I demonstrated in our recent book—Monopoly in America: The Government 
as Promotor (Macmillan, 1955)—the Atomic Dnergy Act of 1954 laid the founda- 
tions for what may well become a powerful and oppressive monopoly over the 
vital energy supply of the United States. 

This mistaken policy, in my judgment, was due primarily to the failure of the 
Congress to comprehend clearly the nature, psychology, and economic strategy 
of private monopoly, particularly when it enjoys the special privilege of legiti- 
macy as the chosen instrument of society for the effectuation of some public pur- 
pose. Such monopolists invariably presume upon their privileged status to 
dictate to the state, to subordinate the state to their service, and to restrict 
production, suppress competition and control alternative technologies in the 
interests of maximizing profit and maintaining monopoly power. It is now 
perfectly clear, as it should have been from the first, that this was the grand 
strategy of the electric utilities in their 1954 campaign to revise the McMahon 
Act. They did not seek to develop atomic energy, but rather to preempt it, 
control it, preserve their monopoly status and preclude public development. 
When and if atomic power should become sufficiently profitable, or heavily 
enough subsidized, they would integrate it with conventional power and thus 
maintain their monopoly control. 

The lack of progress in the 2 years that have elapsed since the act of 1954 
was passed, as demonstrated in hearings before the Joint Committee, indicates 
that this diagnosis is correct and realistic. While Russia, Britain, Canada, and 
other countries push ahead under forced draft, the United States, with its far 
greater resources, lags behind, stalemated in the atomie race by the baneful 
spirit of private monopoly and the supine, do-nothing policy of the Federal Gov- 
ernment. The Government, abdicating its responsibility, insists that atomic 
power be developed by private monopoly; but the latter, pursuing its selfish in- 
terest and capitalizing on the self-imposed dependency of the Federal Govern- 
ment, insists on further privileges, immunities, and subsidies as a precedent 
condition to its active participation in a developmental program. 

For example, the private power monopolists ingist on accelerated tax amorti- 
zation, further concessions in respect to patent rights, exclusive ownership of 
atomic fuel, governmental subsidization of research, technical development, and 
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fuel supply, the public underwriting of risks, public contributions of capital 
for reactors, the right to shift developmental costs to consumers, and immunity 
from the Holding Company Act of 1985 (S. 2643). Seemingly, there is no limit 
to such demands other than the avarice and arrogance of those who make 
them. Atomic power, if developed under such conditions, would be the most 
heavily subsidized industry on record. Taxpayers and consumers would bear 
all the costs while private monopolists would garner the profits. It is farcical to 
speak of such a system as free private enterprise. 

The gravest and most fatal defect in the act of 1954 is the prohibition against 
Federal construction and operation of atomic powerplants, This provision places 
the Federal Government in a position of abject dependence and utter helpless- 
ness vis-a-vis the private power monopolists. It can neither act itself nor 
compel them to act; all it can do is bribe them. The Gore bill (S. 2725) would 
rescue the Federal Government from this disgraceful and irresponsible state of 
dependency by authorizing it to construct six large atomic powerplants and to 
dispose of the output in accordance with established national power policy. It 
would terminate the present dependency on private monopoly as the chosen 
instrument of public policy, eliminate the vicious subsidy system, insure all-out 
development of atomic power and serve the general welfare instead of private 
profit. If the hands of the Federal Government were thus unshakled the pri- 
vate electric power industry would, I predict, suddenly and miraculously dis- 
cover that it, too, could develop atomic power without the special privileges and 
subsidies it now demands. There is, after all, nothing which so stimulates 
creative energy and enterprise as wholesome competition. 

In the great debate of 1954, as you will recall, many Representatives, Sena- 
tors, and public-spirited citizens called attention to the potential dangers of 
monopoly and fought hard to incorporate in the act precautionary safeguards, 
one of which was the principle now embodied in the Gore bill. Unfortunately 
their counsels did not prevail. The events of the past 2 years, however, now 
demonstrate that their premonition was correct and that it was a grave mistake 
to rely on private monopoly for the development of atomic power. The testi- 
mony before your Joint Committee of such distinguished men as Murray, Olds, 
Reuther, Grahl, Ellis, Radin, and others confirms this conclusion. By passing 
the Gore bill Congress can eliminate this defect in the act of 1954 and free the 
Federal Government to assume positive leadership in the great and urgent task 
of developing atomic power for the general welfare of our own people and of all 
mankind. 

Very sincerely yours, 
Horace M. Gray, 
Professor of Economics. 


TENNESSEE VALLEY AUTHORITY, 
Knozcville, Tenn., May 18, 1956. 
Hon. Crrnton P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Senate Office Building, Washington, D. C. 


Dear SENATOR ANDERSON: This is in response to your telegram of May 10 
regarding hearings on proposals for accelerating the civilian reactor program 
in this country. 

We have no immediate plans for the construction of a reactor project to meet 
either in whole or in part the need for additional electric generating capacity in 
the Tennessee Valley region. However, as you suggested, we are enclosing 25 
copies of a statement which summarizes our views as to the importance of a 
vigorous prosecution of the civilian reactor program and the most effective way 
of accomplishing this. 

It would not appear to be necessary for TVA to appear at the hearings. 

Sincerely yours, 
Hersert D. VoceEt, 
Chairman of the Board. 


TVA VIEWS ON ACCELERATION OF THE CIVILIAN REACTOR PROGRAM 


TVA shares the general conviction that the early development of economi¢ 
nuclear power is of great national importance. This feeling is based on several 
considerations: The promise of ultimately lower power costs, the need for long- 
range conservation of coal and petroleum reserves ; the importance to our national 





ACCELERATING CIVILIAN REACTOR PROGRAM 485 


economy and national defense of a plentiful power supply; and the desirability 
of maintaining our technological and industrial leadership among the nations of 
the world. 

Even though our Nation is in the fortunate position of having ample, low-cost 
fuel resources for immediate future needs, the prospect of ultimately reducing 
power production costs should be recognized as an important incentive for ex- 
pediting the development of nuclear power. With a rate of power production in 
the United States that will probably be reached before 1956, each tenth of a mill 
per kilowatt-hour change in average costs would amount to $100 million a 
year. Availabiilty of low-cost power throughout the Nation may become possible 
once the low-cost potentialities of nuclear power have been realized. Lower rates 
and higher use imply an ever-increasing market for electrical equipment and 
appliances—an important factor in industrial growth. 

These fact and prospects argue for expediting nuclear power development 
but not necessarily for building uneconomical reactors—and any reactors built 
now can be expected to produce relatively uneconomical power—of large size 
and in large number. The justification for early construction of a number of 
large reactors may be more likely to be found in considering our international 
position rather than our immediate national domestic requirements. Our ability 
to develop military applications of atomic energy has been thoroughly demon- 
strated to the world. It is not obvious to the layman why similar demonstrations 
of economic power production are not underway. Early evidence of our ability 
to develop peaceful applications of nuclear power may well prove important 
to the maintenance of our technological and industrial leadership among the na- 
tions of the world. The experience to be gained in such a program would be very 
helpful in strengthening the competitive position of American industry in world 
markets for nuclear power equipment. The development of useful reactors, even 
though the first ones were uneconomical from the standpoint of competitive 
power costs in this country, may be of great value to friendly nations in the de- 
velopment of their natural resources and industries, and in improving the living 
standards of their people. 

It seems clear that the strongest incentives for rapid development of nuclear 
power are primarily related to various national interests rather than the par- 
ticular interests of individual companies or of the industrial community. The 
development effort probably will be long and certainly will be costly ; it will in- 
volve great financial risks with little prospect of early profits. It is hardly to be 
expected, under these circumstances, that a comprehensive nuclear power in- 
dustry will soon be developed primarily at the expense of companies having due 
regard for the interests of their stockholders. 

We cannot escape the conclusion that the Federal Government must, in one 
way or another, bear the bulk of the tremendous expense of civilian nuclear 
power development, just as it bears the cost of development of military 
application. 

If civilian power reactors are to be developed as quickly as possible, the 
Government must vigorously prosecute the program. It should undertake the 
responsibility for seeing to it that everything is done that should be done, that 
everyone participate who should participate. This suggests that the Government 
must accept the primary responsibility for planning and building some demonstra- 
tion projects. The job of developing specific pieces of equipment, such as 
pressure vessels, valves, pumps, and heat exchangers could and should continue 
to rest with private equipment manufacturers, but the Government should take 
primary responsibility for selecting the most economical and promising reactor 
types for which development should be expedited, for planning the research 
and development work required, and for arranging for this work to be conducted 
promptly and carefully, all with the objective of constructing practical civilian 
power reactors as promptly as possible. The knowledge gained would be in the 
public doman and private operators could be expected to undertake the construc- 
tion of additional reactors just as soon as the information developed through the 
Government effort indicated that economical reactors were in clear prospect. 
The sooner some demonstration projects are under way, the sooner individual 
initiative will come into full play to achieve the utmost improvements in design 
and construction. 

If AEC were to build a limited number of large-scale nuclear electric plants, 
TVA believes that its power system is readily adaptable to serving as a test 
system for one of such plants. It is the largest integrated power system in 
the country, with a capacity approaching 10 million kilowatts. A system of this 
magnitude can readily absorb the variations in electricity production which 
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should be expected in the case of a large experimental plant. Having a load 
which is now growing at the rate of about three-fourths of a million kilowatts 
each year, the TVA system would provide a market for the output of a large 
nuclear powerplant, and would present an opportunity to demonstrate the pro- 
spective economies of such a reactor. 

TVA has long had an interest in the development of nuclear energy for civilian 
power applications. Following its participation in some of the Atomic Energy 
Commission’s earlier reactor development projects, TVA in 1953 entered into 
a study agreement with the Commission and has since been examining possibile 
applications of nuclear power to the TVA system. We stand ready and willing 
to cooperate with the Commission in order to achieve the utilization of nuclear 
energy to help meet the rapidly growing electricity demands in the Tennessee 
Valley region and to contribute toward other objectives of nationwide importance. 


DEPARTMENT OF THE INTERIOR, 
BONNEVILLE POWER ADMINISTRATION, 
Portland, Oreg., May 21, 1956. 


Hon. CLIntTon P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
United States Senate, Washington, D. C. 


My Dear Senator ANDERSON: Reference is made to your telegram of May 10, 
1956, regarding the hearings beginning May 23 on proposals for accelerating the 
civilian reactor program. I should like to resubmit a part of my statement 
in a letter addressed to you on March 6, 1956, as follows: 

“The use of atomic energy for the generation of large blocks of power is of 
great interest to us as a transmission and marketing agency, and we are sure it 
will ultimately have a profound influence on the development and operation of 
large power systems. Our interests, as well as those of other utilities in the 
Pacific Northwest, however, tie in more closely with the long-range development 
rather than any immediate large-scale application of atomic energy to the gen- 
eration of electricity. We are following this development very carefully, as we 
believe nuclear power is destined eventually to become an important supplement 
to the large hydro resources now supplying practically all the electric energy used 
in the Pacific Northwest. 

“If all major hydro potential in this region is developed as needed, it will 
supply the estimated energy requirements to about 1975. Due to economic 
feasibility and conflict of interests, such as migratory fish, navigation, and 
irrigation, some of the hydro potential may never be developed, and some sites 
may be delayed for many years. If the projects now considered to be econom- 
ically competitive are all developed when required, they will supply the estimated 
needs of the region to between 1970 and 1975. A certain amount of thermal 
firming capacity is desirable and should be in operation before that time. 

“Since the Pacific Northwest does not have large reserves of oil or gas, and 
the coal reserves are of relatively low quality, fuel cost for conventional thermal 
electric generating plants will be high, probably not less than 30 to 40 cents per 
million B. t. u. even in large quantities. We are convinced that the cost of pro- 
ducing electric energy through the use of nuclear fission will gradually come 
down, while the cost of hydro energy will continue to increase after the low-cost 
sites have been developed. It appears at present that incremental hydro costs 
may reach the conventional-thermal level in this area in 15 to 20 years. By that 
time several generations of power reactors will have been constructed and nuclear 
power should be competitive. We should then be prepared to move vigorously 
toward its adoption.” 

I should like to add to our previous statement, because of our essentially 
long-range interest in nuclear-power development, that very strong emphasis 
should be placed on the major power reactor experiments. That is, reactor 
experiments based on the most promising concepts and utilizing full-scale com- 
ponents where such components are new, critical, and peculiar to the nuclear- 
power art. Typical items falling in this category are fuel elements, moderator 
and structural components, control rods and systems, pumps and valves for 
handling radioactive substances at high temperatures and pressures, and unique 
heat exchangers and heat exchange systems. The objective of these experi- 
ments is to develop components and materials that can be assembled into full- 
scale plants with a minimum of further development. This experimental program 
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should be accelerated as much as possible and should be multilateral in its 
approach. 

When the time arrives for the assembling process to proceed, based on suc- 
cessful and economical component development, it should go forward without 
delay, emphasizing the then most promising concepts or combinations. Some 
one or more of our major reactor experiments may now have reached this stage— 
they should be examined critically. 

Sincerely yours, 
B. C. Srarr, Chief Engineer. 


NokTHWEST PusBLIC POWER ASSOCIATION, INC., 
Vancouver, Wash., May 21, 1956. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Capitol, Washington, D. C. 

Dear SENATOR ANDERSON : Please find attached the statement from the North- 
west Public Power Association relating to the construction of six Federal atomic 
power stations as outlined in proposed legislation by Senator Gore. 

May I request that this statement be included in the hearings record. 

Respectfully, 


Gus Norwoop, Havecutive Secretary. 


STATEMENT OF NORTHWEST PUBLIC POWER ASSOCIATION, VANCOUVER, WASH., 
RELATING To CONSTRUCTION oF Srx FEDERAL ATOMIC PowER STATIONS 


My name is Gus Norwood. I serve as executive secretary of the Northwest 
Public Power Association comprising 101 consumer-owned electric distribution 
systems in Alaska, Montana, Idaho, Oregon, and Washington, including rural 
electric cooperatives, municipal electric distribution systems and utility districts 
serving about 1,800,000 people with electricity. 

In behalf of the Northwest Public Power Association I wish to testify favorably 
on the proposed legislation by Senator Gore to authorize construction of six 
Federal atomic energy generating stations. As long ago as November 20, 1953 
the board of trustees of this association adopted the following resolution urging 
Congress to pioneer the construction of pilot atomic generating plants: 

“We urge the continued public control by the Government of the United States 
over atomic energy and we also urge the Congress to authorize the construction 
of pilot atomic energy piants for electric power generation.” 

We should like to invite the attention of the committee to at least four specific 
sites for such atomic stations: The existing sites of Hanford, Wash., and Arco, 
Idaho, are already under the AEC jurisdiction. Two additional possibilities are 
Anchorage, Alaska, where there has been much interest on the part of the 
Chugach Electric Association, an REA borrower, serving some 8,000 consumers, 
and secondly the Fairbanks, Alaska, area where there has been similar interest 
by the Golden Valley Electric Association, also an REA borrower. The city- 
owned electric systems of Anchorage and Fairbanks will likewise be very much 
interested in cooperating. 

Alaska has the highest electric rates in the Nation. Alaska also has, and for 
some years must have, a continuing power shortage which is hampering, and 
must continue to hamper, the economic development of that Territory. The 
construction of electric generating facilities, regardless of type, will alleviate a 
bad situation. Directly and indirectly Alaska’s high power costs are paid for 
mostly by the Federal Government. 

Likewise in both the Anchorage and Fairbanks areas the Department of the 
Army and the Department of the Air Force have vast installations generally 
constructed by the Corps of Engineers and consisting of steam plants used both 
for heating buildings and for power generation. Thus in each of these two areas 
the Congress would find an excellent market for electric power at much higher 
rates than anywhere in the Nation. 

It seems to us that such high cost power areas as Alaska provide the earlier 
opportunity for achieving feasibility for Federal atomic power plants. 

In closing may I assure you that the Northwest Public Power Association 
endorses the principles of the Gore bill and urges the Congress to authorize six 
Federal atomic power stations, even if none are built in the Northwest. 

Thank you. 
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Senator CLrintTon ANDERSON, 
United States Senate, 
Committee on Atomic Energy, Washington, D. C.: 

Regret inability to testify on Gore bill. Believe strongly Government should 
not go beyond recommendations McKinney report. To propose governmental 
construction program clearly guarantees continued domination of field by Com- 
mission laboratories and contractors through manpower control, and delays fur- 
ther ultimate entrance of risk capital. Foreign market will not be captured by 
Gore program and my viewpoint after brief, casual discussions in several coun- 
tries is that orderly and determined progress by competitive industry will be 
most effective in both near and long-term future. Government effort should 
concentrate on helping industrial and educational! institutions improve manpower 
situation. 

Regards, 
T. Ketrn GLEeNNAN. 


Hon. Cirnton P, ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
United States Senate, Washington, D.C.: 


Appreciate invitation to participate in hearings beginning May 23, regarding 
civilian reactor program but will be abroad and unable to attend. The following 
comments summarize our position relative to status of reactor program. All 
of our projects are part of the AEC power development program and we assume 
status of same will be covered by Commission reports and representatives in 
regard to acceleration of power program. As nuclear power is still in an experi- 
mental and developmental state it is presently a very expensive program, requir- 
ing substantial Government assistance as well as industrial participation. There- 
fore, if we are to move rapidly in this field, means must be provided for intensive 
Government support of major experimental and developmental programs in ad- 
dition to enthusiastic industrial participation and assistance. We trust the 
above will be of assistance in connection with the Poser development hearings. 


N. C. STARR, 
North American Aviation, Inc., Atomics International Division. 


STATEMENT BY JOSEPH V. SANTRY, CHAIRMAN OF THE BoArD AND CHIEF EXECUTIVE 
OFFICER OF COMBUSTION ENGINEERING, INC. 


Combustion Engineering, Inc., has been engaged in nuclear work since 1946 
and is currently one of the major suppliers of nuclear component equipment. 
In addition, the company is a prime contractor to the Atomic Energy Commission 
in the Naval Reactor Development Program. A multimillion dollar expansion of 
nuclear component manufacturing facilities has been substantially completed at 
the company’s Chattanooga, Tenn., works, and progress is being made on the 
construction of a nuclear engineering and development center in New England. 

The Honorable Clinton P. Anderson’s telegram, dated May 10, 1956, requested 
specific information on the status of private reactor projects, as well as recom- 
mendations regarding means for accelerating the civilian reactor program, 
assuming that we consider that such acceleration is required. 

It is our feeling at Combustion Engineering, Inc., that once a conceptual 
design is arrived at and after certain basic experimentation is done to indicate 
that the concept shows promise, the next step should be a pilot plant. We regard 
the pilot plant as an essential step to be taken if time-consuming and costly 
alterations are to be avoided in larger commercial reactors. As we review the 
status of the various private reactor projects to date, we feel that, in general, 
this method of progress is being followed. The deviations from what we con- 
sider the proper approach are in the direction of a more vigorous prosecution 
of the development and design of large nuclear powerplants without awaiting 
the completion of the building and operation of true pilot plants. 

The pressurized water type of reactors presently being designed follow a 
logical course in the sequence of development from initial concept to commercial 
size plants. The work done by the Atomic Energy Commission and its agents for 
the submarine Nautilus and its prototype has, to a large extent, set the pattern 
for pressurized water reactor designs. The PWR project being built at Ship- 
pingport, Pa., is based on the work done for the Nautilus, but in addition, the 
pressurized water reactor design is taking significant steps forward in adapting 
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a reactor type originally devised for naval purposes to civilian power generation 
usage. It should be recognized that the substantial sums being spent on the 
development of the pressurized water reactor represent investment required to 
adapt a reactor type to a somewhat different function. Notwithstanding the 
fact that the PWR project is not due for completion until 1957, private industry 
has proposed and is proceeding with the design of three additional pressurized 
water reactors, which, if a more conservative approach were used, would await 
operation of the Shippingport, Pa., reactor. 
The three pressurized water reactors now in the design stages are: 


1. Consolidated Edison Co.’s Thorium Converter Pressurized Water Reactor 


This reactor is capable of generating approximately 140,000 kilowatts of elec- 
trical power, which when added to roughly 110,000 kilowatts of conventional 
superheating capacity results in a total electrical generating capacity of 250,000 
kilowatts. This reactor is completely privately financed. 


2. The Yankee Atomic Electric Co.’s reactor 


This reactor is being designed for an electrical capacity of approximately 
134,000 kilowatts. This reactor is part of the Atomic Energy Commission's 
power demonstration reactor program. It is understood that the Government 
will be called upon to provide some measure of financial assistance in the design 
and construction of this reactor. 


$8. Belgian Thermal Reactor 


This reactor is being designed and built in this country for a Belgian syndi- 
cate. It is our understanding that no subsidy is to be received from the United 
States Government for this reactor. 

It is generally conceded that the pressurized water reactor type is the “most 
developed” type to date, this being due principally to the enormous effort over 
the years on the part of the Atomic Energy Commission through the Naval Re- 
actors Branch. 

Based on the boiling water reactor experiments conducted by the Argonne 
National Laboratory, the Commonwealth Edison Co.’s nuclear power group 
has preceeded with design and development work in connection with a 1S0,- 
000 kilowatt electrical boiling water type of reactor. This reactor is completely 
privately financed and represents a major step forward without the benefit of 
a true prototype. Actually, a prototype more suitable than the early Argonre 
boiling water experiments would be the experimental boiling water reactor be- 
ing designed by Argonne National Laboratory and expected to commence opera- 
tion some time this year. We consider the forward step taken by the com- 
panies associated with this 180,000 kilowatt reactor very significant in view of 
the lack of true prototype experience. If it were not for the determined in- 
terest of the various companies involved to develop nuclear power fur commer- 
cial purposes, it is doubtful that such a forward step would have been taken. 
It should be noted that a recent decision on the part of this group calls for the 
building of a true prototype prior to actual operation of the 180,000 kilowatt 
plant. It is our understanding that this prototype is scheduled for operation in 
1957. 

Based on the experimental breeder reactor No. 1, which was designed by the 
Argonne National Laboratory and operated in 1951, the Detroit-Edison-APDA 
group has proceeded with a design for a fast breeder reactor of 100,000 electrical 
kilowatt capacity. The Power Reactor Development Co. has been organized 
which will own, build, and operate this fast breeder reactor. In view of the 
enormous amount of development work required for this highly advanced 
reactor type, assistance by the United States Government has been requested 
under the power demonstration reactor program of the Atomic Energy Com- 
mission. The Detroit Edison fast breeder reactor, as it is commonly known, 
is perhaps the most advanced type being designed today and again represents 
a bold step taken by American industry; a more conservative approach would 
have awaited operation of experimental breeder reactor No. 2, the breeding re- 
actor being designed by Argonne National Laboratory and scheduled for opera- 
tion in 1959. 

Based on the liquid metal development work conducted by the Atomic Energy 
Commission in connection with its military projects, the Consumers Public Power 
District of Nebraska is proceeding with the design of a liquid-sodium-cooled, 
graphite moderated reactor with an expected electrical capacity of 75,000 kilo- 
watts. This reactor is being built under the Atomic Energy Commission’s power 
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demonstration reactor program and governmental financial assistance has been 
requested. This reactor project does not have the benefit of a true prototype. The 
prototype in this case would be the SRE, which is scheduled for operation in 
1957. 

All of the preceding reactors have received Atomie Energy Commission ap- 
proval. There are two other types which are in the early and tentative study 
stages. 

The first one is based on the homogeneous reactor experiments conducted 
at Oak Ridge National Laboratory and contemplates the building of a 150,000 
electrical kilowatts aqueous homogeneous reactor by 1962. This work is being 
conducted at this point entirely with private funds and is for the potential 
use of the Pennsylvania Power & Light Co. 

The second is based on liqnid metal technology and is a more advanced type 
of reactor being studied by the Florida nuclear power group. 

In connection with the Second Round Power Demonstration Reactor Program 
of the Atomic Energy Commission, two proposals have recently been accepted 
by the AEC, subject to further negotiations. One represents a boiling water 
reactor project to be built by the Rural Cooperative Power Association of Elk 
River, Minn., and the other represents an aqueous homogeneous reactor for 
Wolverine Electric Cooperative of Big Rapids, Mich. Both of these reactors are 
in the early design stages and represent the work of privately owned manufac- 
turing firms working under contract with publicly owned utility bodies. 

In practically all cases the power projects being designed are “short-circuiting” 
the building of true prototypes. It is our feeling at Combustion Engineering, 
Inc., that this is an excellent example of the vigor with which American manu- 
facturing companies and public utilities are driving ahead in the nuclear pro- 
gram. It must be recognized that moving ahead rapidly without true proto- 
type experience can lead to problems, the resolution of which might be extremely 
difficult and costly. In view of this, we feel that duplicating a reactor type 
this is not “proven” might lead to a serious setback in the Nation’s nuclear pro- 
gram if major difficulties are encountered. Insofar as duplicating a proven type 
is concerned, we feel that the reactors being designed and built under the Atomic 
Energy Commission Naval Reactor Branch are providing American industry 
with information in the design and manufacture of nuclear component equip- 
ment which will be of value in ultimately decreasing the cost of nuclear power 
generation by utility companies. We feel that the effort in connection with the 
naval reactors branch program should not be minimized when comparing the 
extent of knowledge and general “know-how” of American industry with foreign 
countries. Furthermore, it is generally recognized that generation of electricity 
at this time by atomic power in the United States is not economical. We there- 
fore feel that the naval reactors program, where economic considerations are 
not commanding, is providing American industry with considerable know-how 
without “saddling” either the public utilities or the public with unnecessary high 
costs. 

We feel that if reactor types other than the PWR systems are built in quantity 
at this time, not only would we have a serious drain on extremely limited scien- 
tific and technical manpower and materials, but would bring about a possible set- 
back in the overall Nation’s nuclear effort if major problems do arise. Based 
on the experience of combustion engineering in the nuclear field, it appears that 
the problems facing the designers and builders of reactors are major ones involv- 
ing materials and manufacturing techniques as well as economics. It is our 
opinion that by attempting to resolve these problems for each of the reactor types 
being designed today, we will be making substantial progress toward economic 
civilian atomic power. 

Regarding recommended steps which might expedite the civilian atomic pro- 
gram, we at Combustion suggest the following: 

1. Intensive development should proceed on the advanced promising types of 
reactors which point to the possibilities of economic power generation at some 
time in the future. 

2. Declassification to the maximum extent consistent with national securiy 
would be of considerable assistance in promulgating vital information. 

3. Periodic meetings open to qualified manufacturers and prospective reactor 
operating companies should be conducted covering the status of the different 
reactor types. These meetings should highlight problems being encountered and 
solutions to these problems so that industry can appraise the situation and deter- 
mine the desirability of constructing these different reactor ypes. Meetings of 
the type proposed are currently being conducted on a somewhat limited basis, 
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but it is our opinion that these meetings should be more frequent and should 
encompass all reactor types which the Government is supporting. 

4. We feel that bilateral agreements for cooperation on power reactors with 
various friendly foreign countries should be effected as expeditiously as possible 
and that simplified procedures be developed to permit transfer of information. 
Combustion Engineering, Inc., over the years has been selling conventional steam 
generation equipment abroad and has worked quite successfully through licensees, 
where the licensees would manufacture components to the company’s designs. 
We must recognize that due to economic ground rules in many foreign countries 
and also due to the high cost of fuel in many areas abroad that nuclear power 
generation will probably be justified sooner abroad than it will in the United 
States. In view of this, we feel that within the near future manufacturing 
companies should be permitted to transfer the type of information required 
not only for export of complete reactors abroad but for the manufacture of 
reactor components through licensees. 

5. A significant step forward could be taken if standardization and codifica- 
tion of reactor safeguard requirements could be effected. We have noted that 
as much as one year has been required in the past between the application for 
a construction permit and the granting of a license to construct a reactor. A\l- 
though we realize that this would represent a major and difficult effort, we never- 
theless feel that a definitive code covering reactor safety would be valuable. 
Engineering manpower might be relieved of unnecessary studies covering reactor 
safety without jeopardizing the safety of reactors. 

In conclusion, Combustion Engineering, Inc., feels that the Nation’s reactor 
program is proceeding along the right track and that the effort being expended on 
the design, development, and construction of the more promising advanced reactor 
types is of major magnitude. We feel that the naval reactor program of the 
Atomic Energy Commission is providing considerable know-how in design and 
manufacture of reactor components and that this should ultimately help de- 
crease the cost of building reactor equipment. We consider it undesirable to 
build duplicates of advanced developmental reactor types in quantity in view of 
the possible setback to the Nation’s program in the event of difficulties. It is 
our opinion that the progress being made in nuclear technology and design in this 
country is far in advance of the strides being made in Europe. It is our opinion 
that due to the different economic ground rules used abroad in determining costs 
of power as well as due to the high cost of conventional fuels, economic nuclear 
power generation may come sooner abroad than it will in this country; conse- 
quently, immediate steps should be taken to facilitate the exchange of informa- 
tion with foreign nations so that American industry can participate in this 


foreign market. 

Chairman Anperson. In addition to these statements, a separate 
statement by Mr. Murray, a member of the Atomic Energy Commis- 
sion, will be incorporated in the record immediately following the 
testimony and statement by the Commission witnesses (p. 109). 

Finally, we will include in the record a statement which has been 
requested of the Metals & Controls Co., and a number of other indus- 
trial concerns which are contractors or potential contractors in the 
atomic energy program. 

We are very happy to have Mr. McMahon present his statement on 


behalf of his organization. Will you identify yourself and the groups 
that you represent ¢ 


STATEMENT OF ANDREW J. McMAHON, CHAIRMAN OF THE POWER 
AND ATOMIC ENERGY COMMITTEE OF THE UTILITY WORKERS 
UNION OF AMERICA, AFL-CIO 


Mr. McManon. I will,sir. My name is Andrew J. McMahon, presi- 
dent of Local 1-2, Utility Workers Union of America, affiliated with 
the AFL-CIO, with a local membership of 24,000. Our office is at 
1453 West 5ist Street, New York City. I am also chairman of the 

78727—56——382 
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power and atomic energy committee of the Utility Workers Union of 
America, AFL-CIO, our national organization. We have offices in 
Washington, D. C. 

Our union holds genuine collective bargaining contracts with private 
utility companies throughout the United States covering approxi- 
mately 90,000 members. A number of these companies are presently 
building, or are in the process of completing plans to build, nuclear 
reactor plants for the generation of electric energy. 

Since 1948, our union has on every occasion opposed Government 
in the field of generation and distribution of electric energy. We have 
objected to all Government, whether on the Federal, State, or local 
level, building and operating hydroelectric plants or steam plants. 

At our seventh constitutional convention in Boston, Mass., on 
October 20-23, 1954, we adopted a resolution endorsing the action of 
the 83d Congress in enacting legislation granting limited use of fis- 
sionable materials paren industry under rigid and exacting contro] 
as is indicated in the following language: 

Be it further resolved, That the Utility Workers Union of America, O10, 
believes that monoply should be avoided in civilian atomic energy development 
for nonmilitary purposes by turning that development over to many hundreds 
of industrial competitors by license and control which would provide the usual 
patent safeguards necessary to spur private initiative and bring inestimable 
low-cost benefits to all of the people of the world, * * *. 

Chairman Anperson. Could I ask you there if the organization has 
similar objection to a contractor operating a plant for the Government ? 

Mr. McMauon. No, sir; we do not. 

Chairman Anperson. Thank you. 

Mr. McManon. The officers’ report to the Eighth Constitutional 
Convention of the Utility Workers Union of America, AFL-CIO, at 
Atlantic City on April 5-7, 1956, under the heading “Atomic Energy,” 
contains the following: 

The application of atomic energy to peaceful purposes continues to grow daily. 
The atomic industry is not only one of the largest users of electric power today 
but it also promises to be the potential source of fuel for the increased electric 
power needs of the country in the future. Many of the companies with whom we 
have contracts contemplate its future use. A number have already made ap- 
plication and are in the process of planning to build atom-powered plants. Be- 
cause of the great possibilities of this new form of power in the utility industry 
and because of its control by the Government, a new factor has been injected into 
the problem of public or Government controls in the power industry. Your 
officers and the committee on public power have been in close touch with all the 
legislation governing the use of atomic power. 

As indicated from the above, the subject matter of the Gore bill, S. 
2725, if of vital interest to the wages, hours, and working conditions 
of all of our members. It is also of interest to the millions of unionized 
wage earners in the United States who presently have the highest liv- 
ing standards in the history of mankind. These gains, including 
wages, welfare programs, pensions, unemployment insurance, and 
social security, were obtained by the process of collective bargaining 
over a period of almost 50 years. 

As unions have gained in strength and numbers, they have been 
able to get for their members, directly and indirectly, an ever in- 
creasing amount of profits of business enterprise. No amount of col- 
lective bargaining could ever have gotten anything comparable from 
a Government or governmental agency. 
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Chairman Anperson. Could I stop you there to point out that we 
have been discussing more the approach of the Shippingport reactor, 
where the Government has put up most of the money for the nuclear 

arts of the plant, and the private company is putting up the money 

or the development of the steam into electric energy, but the entire 
operation is under the control of the Duquesne Power & Light. You 
have no objection to that type of an operation ? 

Mr. McManon. No. 

Chairman Anprrson. I just wanted to get the record clear, so that 
we would not have the statement made that your organization opposed 
that type of an operation. 

Mr. McManown. I think that in the conclusion I can take care of 
that, Senator. 

First of all, you cannot bargain collectively with Government and, 
secondly, governments do not have profits to divide with anyone. 
Governments merely have taxes which they take from everyone, and 
whenever governments g° into business, there are just that many more 
taxpaying companies taken off the tax roll. 

The first convention of the combined American Federation of Labor 
and the Congress of Industrial Organizations held in December of 
1955 adopted a resolution on atomic energy and, in essence, recognized 
the need for genuine trade unions bargaining with private-enterprise 
companies in the atomic field. 


Quotation from the preamble to the resolution adopted at that con- 
vention is as follows: 


The widening of private activity in this field must take place on a truly com- 
petitive basis to bring to the American people the benefits to which their invest- 
ment in atomic energy entitles them. The Government must therefore encourage 


participation by as wide a variety of responsible private enterprises as prac- 
ticable and must assure such enterprises an equal opportunity through appro- 
priate provisions for access to necessary atomic information and resources; 
now, therefore, be it * * * 


The resolution itself, under subdivision (8), contains the following 
language: 


(8) The growth of atomic energy operations requires that particular atten- 
tion be directed to the developments of: 


(a) A sound labor-management relations program, with maximum emphasis 
on free collective bargaining as an integral part of broadened private enterprise. 


(b) Effective health and safety standards to meet the special hazards pre- 
sented in work with radioactive materials. 


(c) Provisions for fair compensation for workmen suffering radiation injury. 

(d@) A voluntary Manpower program to assure a necessary supply of compe- 
tent skilled labor to meet our atomic needs. 

The Utility Workers Union of America, AFL-CIO, heartily en- 
dorses the position taken by the first AFL-CIO convention on atomic 
energy as stated above and we think that the present Gore bill, S. 
2725, is woefully lacking in the necessary protections to wage earners 
in the field of generation and distribution of electric energy. 

Specifically, the bill contains no endorsement of the principle of 
free collective bargaining so necessary in the growth of labor man- 
agement relations. The bill contains no reference to prevailing rates 
of pay and other benefits as spelled out in the Bacon-Davis Act and 
the Walsh-Healy Act. The bill contains no reference to the health and 
safety and welfare provisions so carefully spelled out in the AFL- 
CIO resolution above quoted. 
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Frankly, the Gore bill, S. 2725, is but another effort to put the Gov- 
ernment into the business of generating and distributing electric 
energy and we are unalterably opposed to it. 

In conclusion, we urge upon the Congress to make available to the 
private utility companies of our Nation every conceivable assistance 
in the development of atomic energy under rigid ation for the 
generation of low-cost electric light and power to the end that the 
—— of our Nation shall lead the world in the benefits of this 
modern development for a better and easier way of life. 

Senator, so that there be no misunderstanding, there possibly has 
been or will be another union who may testify on that question, and 
who may claim jurisdiction in the field of the generation of electric 
light and power. With your permission, I would like to read into the 
record a telegram which I received from the national president of our 
union, which outlines our jurisdiction, because we will have no chance 
for rebuttal once they make that claim. 

Chairman Anperson. There are only 2 more people to testify and 
1 is Mr. Patton, whose statement will be read for him, and William A. 
Mills, executive vice president of the Empire State Chamber of 
Commerce. 

I am quite sure that neither one of those are members of your 
organization. I will be very happy to have you put the telegram 
into the record. 

Mr. McManown. It just outlines our jurisdiction and there is nothing 
controversial except with the labor groups themselves. 

Chairman Anperson. We will have that in record. When it comes 
to a contest within the labor groups themselves, I want to say Walter 
Ruether’s statement in behalf of the United Automobile Workers was 
strongly in favor of the Gore bill. 

Mr. McMaron. Unfortunately, we disagree very definitely with 
Walter Ruether. And he may speak for the automobile workers, but 
he cannot speak for the utility workers. 

Chairman Anperson. I understand. I just wanted to remind you 
that we get these divisions, and there is not much that can be done about 
it. Thank you very much. 

(The telegram referred to is as follows :) 

May 29, 1956. 
Mr. ANDREW J. McMAnon, 


Chairman, UWUA’s Committee on Power, 
148 West 51st Street, New York 19, N. Y.: 


In answer to your question on jurisdiction please be advised as follows: Our 
union was granted jurisdiction by the CIO for all employees engaged in the pro- 
duction and distribution of electric power. The fuel used, be it coal, oil, gas or 
an atomic power pack, does not change or alter our jurisdiction. 

Under the terms of the AFL-CIO merger we maintain the same jurisdiction we 
were granted by the CIO and will protest claims by the oil workers or any 
other union of jurisdiction in the electric power industry except that the IBEW 
had such jurisdiction in the AFL prior to the merger. 


JosepH A. FisHer, National President. 


Chairman Anperson. I think the program that may be contem- 
lated probably does not run contrary to what you are talking about. 
en you give a contract to an operator to build the plant, there is 

no way of putting the Government into the utility business and you 
naturally make a contract with some private utility to take the power 
or the steam or whatever it may be and turn it into electric current. 
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It probably will be the operator of the plant and therefore, gen- 
erally speaking, you are in exactly the same position as if a private 
utility was doing it all of the way through. 

Mr. McManon. As long as we have our collective bargaining rights, 
and the right to bargain with the employer, then we appreciate it. 

Thank you, very much. 

Chairman Anperson. All right, we will have Mr. Patton’s state- 
ment, please. 

Mr. McDonaup. My name is Angus McDonald, assistant legisla- 
tive secretary of the National Farmers Union. I will read this state- 
ment on behalf of James G. Patton, our national president. 


STATEMENT OF JAMES G. PATTON, PRESIDENT OF THE NATIONAL 
FARMERS UNION (AS READ BY ANGUS McDONALD, ASSISTANT 
LEGISLATIVE SECRETARY OF THE NATIONAL FARMERS UNION) 


As president of the National Farmers Union, I am here to present 
the views of my organization on S. 2725 which would authorize 
and direct the Atomic Energy Commission to construct six nuclear 
power plants for the production of electricity. This legislation, if 
pees amended, is consistent with the historic position of the 

ational Farmers Union as determined by resolutions unanimously 
adopted at our national convention in March 1956 at Denver, Colo. 
We appear in anpoent of the legislation believing enactment to be 
in the interest of agriculture and industry. We believe enactment 
of the legislation would also enable our Tanenmaans to carry on a 
constructive foreign policy which is in part dependent upon our posi- 
tion of world leadership in the field of atomic power. 

The resolutions adopted at our convention attempted to carry forth a 
policy in regard to the administration and exploitation of natural re- 
sources which was first coherently stated in the administration of 
President Theodore Roosevelt. The view of President Roosevelt, as 
well as successive Republican and Democratic administrations, was 
that the public domain which included the navigable waters of the 
Nation should be distributed or administered to benefit the maxi- 
mum number of citizens. Keyed to the principle of maximum use 
of resources was Roosevelt’s dictum that wide use could only be at- 
tained by comprehensive development of a river system. This has 
come to be known as multiple-purpose development, which includes 
flood control, navigation, generation of electric power, soil conserva- 
tion, conservation of wildlife, conservation of water for industrial 
and residential users and for recreation. 

We consider atomic energy to be a part of the public domain. The 
fact that it is Federal property leads us to believe that the same 
standards should be applied to its use Py rivate, public and farm 
cooperative groups. ngress has established certain standards in 
the development of river basin resources which first were recognized 
in the Reclamation Act of 1906. Subsequently, the principle was 
elaborated on in other acts, including the 1920 Power Act and legisla- 
tion which set up the Tennessee Valley Authority, the Bonneville 
Power Administration, the Southwestern Power Administration, and 
the Southeastern Power Administrtaion and other legislation which 
authorizes other programs and projects. Multiplepurpose develop- 
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ment and the distribution of low-cost power consistent with good 
business principles is not a novelty in congressional statutes. Al- 
though, the right of the people to have first call on power developed at 
Federal projects has been under incessant attacks for 50 years, the 
Congress has never retired from its original position that public 
bodies and farm coopertives should benefit as owners from the devel- 
opment of natural resources. 

Congress and the courts have implemented and applied this broad 

olicy. In the Flood Control Act of 1944, Congress authorized the 
Bearetainy of Interior to build transmission lines if neecssary to the 
fulfillment of the preference clause and in 1941 the United States 
Supreme Court upheld the right of the Congress to build facilities 
necessary to carry out comprehensive multipurpose basinwide plans. 
The Court said: 


But there is no constitutional reason why Congress or the courts should be 
blind to the engineering prospects of protecting the watersheds. There is no 
constitutional reason why Congress cannot, under the commerce power, treat the 
watersheds as a key of flood control on navigable streams and their tributaries. 
Nor is there a constitutional necessity for viewing éach reservoir project in 
isolation from a comprehensive plan covering the entire basin of a particular 
river. 

T do not need to spell out in detail the benefits which agriculture has 
derived from the rural electric power program. At the beginning of 
the program in 1935 only 10 percent of American farmers enjoyed 
the use of central electric power stations. The administration of the 
Rural Electrification Act and the support of the rural electrification 
program by both Republicans and Democrats should make every 
American proud of his country and his Government. ‘Today 93 per- 
cent of all American farms are electrified. 

I do not mean to imply that American agriculture is 93 percent 
electrified. American farmers, as American industry, stand on a 
thresold of a new electric era. The job of rural electrification is far 
from complete. Vertical expansion of farm electrification, if vast 
amounts of low-cost power are made available, is now in order. We 
are hopeful that American farmers will have the opportunity of 
putting to work for them many additional millions of kilowatts of 
electric energy. Here are some examples of the way in which in- 
creased electric output will be used. 

Dairy barns will not only be equipped with electric milkers and 
electric cooling systems, feed and barn cleaning will be done by elec- 
tricity, eggs will be graded, air conditioned, and boxed by electricity. 
More efficient brooding and farrowing of hogs will be brought about. 
Infrared lights which will insure one additional pig per litter will be 
installed. Air conditioning will make possible more rapid farrow- 
ing and reduce feed per pound of weight. Electricity will chop and 
handle silage, grind and cut feed, and dry feed and grain. 

Supplemental irrigation to relieve eastern as well as western farm- 
ers from the uncertainty of climate will make possible maximum crop 
production on farms. Farm homes will be air conditioned and 
equipped with deep freezes, vacuum cleaners, and all kinds of labor- 
saving electric appliances. We envision a transformation of farms 
and farm homes in the future by means of electricity. 

But, in order to bring about such a transformation or even provide 
the minimum needs of agriculture, abundant power must be provided 
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at low cost. We do not believe that private industry will fulfill these 
needs without encouragement and example by the Government. We 
advocate yardstick plants in various economic regions in the United 
States, in order that private industry may be kept on its toes by having 
to meet competition. State regulation and Federal regulation are 
partially ineffective because without yardstick plants, the private 
electric power monopoly has little incentive to lower its rates. Fed- 
erally constructed plants such as are called for in this bill have been 
more effective than the most efficient State or Federal regulation. 

Looking at the Nation, as a whole, it is apparent from various 
industrial forecasts that the production of electric power by one means 
or another must be greatly accelerated in the near future. According: 
to a forecast published in the magazine Electrical World, September 
15, 1955, the Nation will need to increase its electrical capacity 500 
percent by 1980. In 1954 installed capacity was 103.7 million kilo- 
watts. The prediction of this trade periodical is predicated on an 
average annual increase of 7.3 percent. This appears to be rather 
conservativ. Agriculture has been doubling its electric power con- 
sumption about every 4 years. But using the 7.3 percent figure instal- 
lation capacity which would increase to 166.9 million in 1960, to 320 
million in 1970, to 600.7 million in 1980. It is estimated that about 
140 million kilowatts of this power should be produced by atomic 
energy. 

The Nation should not continue to rely exclusively on hydro and 
fossile sources of energy. They are exhausible. Experts differ on 
the amount of reserve available, but regardless of the length of time 
in which these reserves will be exhausted, it would seem sensible to 
set about the task of producing low cost atomic electric power. Let 
us look for a moment at the amount of nuclear electric power which 
will be produced during the next few years. At the present time, 
only one large-scale reactor is under construction; this is the so-called 
Shippingport plant which wil produce from 60 to 100 thousand kilo- 
watts of power. Two others are under contract : The Commonwealth 
Edison plant and the Consolidated plant which will produce, respec- 
tively, 180,000 and 160,000 kilowatts. 

There are several other proposals but negotiations have not been 
consummated. These include Pennsylvania Power & Light, Yankee 
Atomic Energy Co., Consumers Public Power Co., and Atomic Power 
Development Associates. These 4 groups will complete their plants 
by 1959 or 1960, producing 400,000 kilowatts of power. In addition, 
Atomic Energy Commission research and experimental plants, of 
which there are 6, will produce 107,500 kilowatts. According to the 
McKinney report, page 36, volume I, these amounts of power built by 
private industry, private combine, or by the Commission alone, do not 
amount to any significant total of the Nation’s generating capacity. 
The total amounts will be only a fraction of 1 percent of the total 
generating capacity in 1960. 

We endorse the spirit of the recommendations of Atomic Energ 
Commissioner Murray. We feel that his program, of producing 2 mil- 
lion kilowatts at home and abroad by 1960 by means of atomic energy 
power reactors in view of the vast needs, and in view of the vast pro- 
grams which are being carried out by the British and by the Soviets, 
is a very modest one. 
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We believe that the present plans of only a 4-percent increase in the 
civilian budget of the AEC power reactor program is entirely inade- 
quate. By contrast the Commission plans to increase the milita 
budget by 65 percent. This administration has rightly st: . 
“Atoms for Peace,” in its public pronouncements, but we believe that 
mere talk will not eoseaniiital the task either at home or abroad. 

Numerous articles have appeared in the press, describing and outlin- 
ing atomic energy programs in other countries. The British as far 
as actual production is concerned are already ahead of us. In October 
of this year, one of their plants will be producing 60,000 kilowatts of 
nuclear power. The Russians, according to the New York Times, 
January 24, of this year, are planning to complete 2 million to 2.5 mil- 
lion kilowatts of atomic power capacity by 1960. Other countries 
also are making plans to bring nuclear powerplants into production. 

One of the roadblocks to nuclear power production is cost. Those 
who contend the Government should not inaugurate a large-scale pro- 

am and that industry cannot, use this plant as an example, cite the 

hippingport plant as proof of their argument. However, various 
estimates indicate that competitive nuclear eooe can be produced in 
high cost power areas. For example at the May 24, 1954, Atomic In- 
dustrial Forum Panel in Washington, D. C., Francis K. McCune, gen- 
eral manager of the General Electric’s atomics products division, esti- 
mated that by private financing atomic power might be produced at 
6.7 to 6.8 mills per kilowatt hour, if large enough plants were con- 
structed. It is estimated that under Federal financing nuclear power 
might be produced at between 4 and 5 mills per kilowatt hour. 

I call attention to a study published in the appendix volume of the 
McKinney report: “A Forecast of the Growth of Nuclear Fueled 
Electricity Generative Capacity,” prepared by B. R. Prentice, Gen- 
eral Electric; John Landis, Babcock & Wilcox; Roger Coe, New Eng- 
land Electric Systems; W. Dee Shepherd and W. B. Stewart, West- 
inghouse; W. Kenneth Davis, Director @§ AEC Division of Reactor 
Development; and James A. Lane, Director, Experimental Engineer- 
ing Division, Oak Ridge National Laboratory. I further call atten- 
tion to estimates of these experts in the following table: 


Total costs—I. “Lifetime” basis 
[Mills per kilowatt-hour] 


Steam plants, private: 
Wie COMI aie ons 0s bo cadet deens 
Fuel cost 
Operation and maintenance. -..........--------- 


Westacntla ces 


Nuclear plants, private: 
Fixed charges 
Fuel cost -_- os : 
Operation and maintenance - -.........---- 


Total___. 


Nuclear plants, public: 
Fixed charges 
UN ONS iin ck sin tings sds didntannd dinatins Gin gehe 
Operation and maintenance. 


Total 
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It is significant that by 1960 these experts estimate that public 
nuclear plants will produce power at a cost of 7.2 to 8.7 mills per 
kilowatt which is only a little over 1 mill more than the cost of private 
power produced in conventional steam plants. By 1965 it is estimated 
that the cost of nuclear power would be slightly under the cost of con- 
ventional steam power plants. In view of the fact that the cost of 
wholesale power in a number of high cost power areas is greatly above 
these figures, we feel that the committee should seriously consider the 
possibility of Federal nuclear power programs. 

We are particularly interested in a proposal made by the Rural 
Cooperative Power Association at Elk River, Minn. This plant is 
to be built by AMF Atomics, Inc., a subsidiary of American Machine 
& Foundry Co. AMF estimates that it eons bail a 20,000 kilowatt 
reactor which will produce power at a cost of around 9.5 mills. An 
80 percent load factor is assumed. AMF Atomics Co. is no new- 
comer to the atomic energy field. It has been engaged in atomic 
energy development since the inception of the Manhattan Project. 
Its own program includes development of reactor equipment, reactor 
systems, te research reactors. In addition, AMF is undertaking 
contract work in nuclear equipment and the reactor system field for 
the Atomic Energy Commission. AMF also took part in the AEC 
industrial participating program. 

We are interested in a comparison made by one of the experts in 
the field of hydro and nuclear power. Robert A. Charpie of the 
Oak Ridge National Laboratory, in an article published in volume 2, 
page 42, of the McKinney report states: 

The main difference between thermal stations and nuclear reactor stations is 
the difference in fuel costs. Nuclear reactor stations are more like hydro- 
electrie stations, in the long run, in that they will eventually produce zero-cost 
fuel. It is clear that if the reactor is a breeder which breeds by a sufficiently 
large margin, the value of the additional fuel produced will offset the chemical 
recycling costs. Thus, the net fuel cost is zero. 

We endorse this bill provided it is amended to incorporate the 
so-called Johnson amendment which was approved by the Senate 
during debate on the Atomic Energy Act of 1954. This amendment 
would have permitted the AEC and other Federal agencies to under- 
take a Federal atomic power program and not be restricted to atomic 
power generation which is incidental to research and development. - 
The Johnson amendment also contained an effective preference in 
the marketing of any Federal atomic power. 

We further suggest an amendment which would authorize the 
Commission or appropriate agency to construct transmission lines 
where needed. We call attention to the fact that cooperatives have 


been denied power because the private utilities generally will not 
cooperate in wheeling power to them. 

e preference clause in many instances is meaningless because there 
is no transmission line to bring power from the bus bar to the load 


center and because cooperative and public groups, more often than not, 
cannot obtain funds to build such lines. Finally, we suggest that the 
AEC be required to submit its plant proposals to a system of competi- 
tive bidding. 

The most important question before this committee is whether or 
not our country is going full-speed ahead with an atomic energy pro- 
gram. There are signs that private industry will not go ahead with 
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nuclear power programs unless the Congress exempts the companies 
from regulation and subsidizes them in regard to taxes and insurance. 
Walker L. Cisler, president of Power Reactor Development Co., and 
Atomic Power Development Association, Inc., told this committee 
that his company would not build any nuclear plants unless it was 
exempt from the Public Utility Holding Company Act and unless con- 
tributions of the member companies could qualify as deductible for 
Federal income tax purposes. 

Cisler further stated that the Government of the United States 
should share a part of the burden in regard to the insurance. As soon 
as these three problems are solved, Cisler stated, “I am confident that 
swift fulfillment of our purposes will follow.” (Hearing before Joint 
Committee on Atomic Energy, 84th Cong., 2d Sess., pt. I, p. 252.) 

Philip Sporn, president of American Gas & Electric Corp. and of 
Nuclear Power Group, Inc., admitted under cross-examination before 
this committee that his company would charge off research costs to 
operating expenses and that indirectly the Government would con- 
tribute 52 percent of thisamount. (Hearings before Joint Committee 
on Atomic Energy, 84th Cong., 2d Sess., pt. 2, p. 522, February-March 
1956). 

Only two companies—Commonwealth Edison and Consolidated Edi- 
son—have stated that they will carry out their proposals without any 
subsidy or assistance from the Government. We do not call atten- 
tion to these strings which industry attaches to its proposals because 
We are opposed in all instances to assistance to private industry by 
the Government in building nuclear plants, but to indicate that one 
roadblock after another seems to be thrown in the way of private nu- 
clear power development by industry. 

Other serious obstacles to the nuclear power program are the lack 
of scientists and the tendency of the Atomic Energy Commission to 
discourage civilian interest by classifying atomic power information. 
We want to emphasize that we are not suggesting the declassification 
of any information which would jeopardize our security. We feel 
strongly that if there is any doubt as to the classification of a document, 
it must be resolved in favor of national defense. 

However, we wonder if the Atomic Energy Commission couldn’t 
further declassify certain categories of information and also make 
available articles and materials of general interest so that students, 
both in and out of universities, might be encouraged to enter the field 
of atomic energy. While it is possible for individuals to obtain cer- 
tain types of clearances which give them access to certain information, 
we believe that the restrictions should be removed so that everyone 
who desires may read and learn about the civilian atomic energy 
problems. 

Another obstacle in the way of enlarged and accelerated atomic- 
energy program is the lack of scientists. According to J. F. Kauf- 
mann, Chief, Technical Assistance Section, Civilian Power Reactors 
Branch, Division of Reactor Development, we will need somewhere 
between fifty and sixty-five thousand scientists and engineers in the 
atomic-energy field by 1975. An industry survey indicates that we 
have about five or six thousand scientists in the program now, and we 
are only producing about 500 new ones each year. 

We recommend that the committee seriously entertain the idea of 
setting up a system of scholarships, so that promising students may 
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enter the atomic-energy field. It appears that one of the difficulties 
is lack of money available to the universities, both as to providing 
expensive equipment and facilities and employing additional faculty 
personnel. Universities should be subsidized and atomic-energy stu- 
dents should be provided with necessary funds. We are mindful of 
the steps that the Atomic Energy Commission has taken in regard to 
use of facilities by the universities and new policies designed to alle- 
viate the shortage of scientists and engineers, but we believe that much 
remains to be done. 

Finally, we emphasize the fact that our country is engaged in a 
worldwide struggle for the hearts and minds of men. The economics 
of nuclear power generation, while important, is secondary. We are 
faced by the greatest threat to human liberties that the world has ever 
known. We cannot fail to win this struggle. 

The key to our future and to the future of the free world lies in the 
energy resources. We must produce the vast amounts of low-cost 
energy necessary to an expanding economy and a constantly rising 
standard of living. Our leadership and our survival depend on energy 
production. Our leadership must be daring, it must be dynamic, and 
it must meet the Soviet challenge. America must forge ahead in this 
new age of miracles. 

Chairman Anperson. I realize this is Mr. Patton’s statement, but 
he says he is in favor of this bill if amended, and he then mentions the 
provisions of the Johnson amendment that was in the bill as it at one 
time was voted by the Senate in 1954. That included the preference 
clause. We have had some discussion of that, and the statement has 
been made that perhaps we could afford to go ahead and fight the pref- 
erence clause question out later because in the New England States, for 
example, it does not mean too much to have a preference clause. When 
the power was available at West Milton, from the General Electric 
plant, there were no people there available to take it under the prefer- 
ence clause. It just had to be sold to anybody that came along, and I 
believe Niagara-Hudson Power Co. took it over. That is because of 
the character of it for a while. 

The Gore bill is quiet on that point. Would you still feel that the 
preference clause needed to be added to it? 

Mr. McDonatp. Mr. Chairman, as I recall the Atomic Energy 
Act, the Commission is not authorized to give preference except in 
instances where the production of electric power is incidental to the 
research and development projects. That part of the act, we feel, is 
weak in that the Atomic Energy Commission is precluded from giv- 
ing preference. I assume any other agency which marketed this 
power would necessarily have to give preference. 

The recommendation here is a little bit larger. Under the act as 
we understand it, the Atomic Energy Commission could, if it wished, 
build these plants except that it would not be required to give prefer- 
ence, and it could not directly go into the power business. We would 
like to, if we ever get an Atomic Energy Commission that would feel 
that way, we would like to have the Commission have authority to 
go and build some yardstick plants. Perhaps not six, this number 
is very arbitrary and, of course, we do not know what number should 
be built. The scientists really should determine those questions, 
but the suggestion in this amendment, Mr. Chairman, is an attempt, 
really, to broaden the authority of the Gore bill. 
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Chairman Anperson. Thank you very much. 
Mr. Mills is the next witness. 


STATEMENT OF WILLIAM A. MILLS, EXECUTIVE VICE PRESIDENT 
OF THE EMPIRE STATE CHAMBER OF COMMERCE, INC. 


Mr. Mrrzs. My name is William A. Mills. I reside at 1102 Western 
Avenue, Albany, N. Y. I am here today in my capacity as executive 
vice president of the Empire State Chamber of Commerce. I am 
making an appearance on behalf of the following organizations: 
Arkansas Economic Council-State Chamber of Commerce; Colorado 
State Chamber of Commerce; Georgia State Chamber of Commerce; 
Idaho State Chamber of Commerce; Indiana State Chamber of Com- 
merce; Kansas State Chamber of Commerce; Maine State Chamber 
of Commerce; Missouri State Chamber of Commerce; Montana 
Chamber of Commerce; Ohio Chamber of Commerce; East Texas 
Chamber of Commerce; South Texas Chamber of Commerce; West 
Virginia Chamber of Commerce; New Jersey State Chamber of Com- 
merce; The Salt Lake City, Utah Chamber of Commerce. 

I have also supplementary telegrams, and this is my authorization 
to speak for these organizations. 

Chek Anperson. They will be added at the conclusion of your 
statement. 

Mr. Mus. The Empire State Chamber of Commerce is a federa- 
tion of local chambers of commerce and statewide trade organiza- 
tions with an underlying membership of more than 80,000 business 
firms, serving some 15 million sent Our member organizations 


represent a typical cross-section of business and community life in 


New York. They vary in size from the great New York Chamber 
of Commerce which is the oldest continuing business organization 
in the world to organizations in such typical rural trading centers 
as Schoharie, Schenevus and even North Gestk, which has a popula- 
tion of only 703. 

Chairman Anverson. I know Schoharie did a very good community 
job, because I was there at one time when I was in the Department of 
Agriculture, and I made a farm speech, and we not only made use of 
the churches to carry the speech by wire over these churches and loud 
speakers there, but put on a wonderful community banquet. 

Mr. Mrius. That is not only a thriving rural trading center but one 
of the best-known eating places in the State of New York. 

I come today not as a representative of big business nor as a repre- 
sentative of small business, but as a representative of the business 
community in New York as typified by the membership of our affiliated 
organizations. By this, I mean the kind of free and competitive enter- 
prise which has been and continues to be the source of this Nation’s 
strength and greatness through the years. The kind of competitive 
enterprise which has produced a social order that still makes it possible 
for — to be the envy—as well as the hope—of the rest of the 
world. 

Speaking then on behalf of that section of our economy which I 
represent, I must record myself and those for whom I speak, as being 
completely opposed to S. 2725. This proposal would put the Atomic 
Energy Commission right smack in the electric power business and 
in direct competition with our efficiently operated electric companies. 





ACCELERATING CIVILIAN REACTOR PROGRAM 503 


Let me hasten to add that the American business community is not 
afraid of competition—including competition from government—if 
that competition is conducted under ground rules in which all com- 
petitors start off on the same footing. 

It is no news to the members of this committee that Federal electric 
power producing and marketing agencies pay no Federal taxes and 
mighty few State or local taxes. Electric companies which do pay 
Federal, State, and local taxes have to include them in the cost of 
their product tothe consumer. Under such circumstances competition 
when measured in terms of rate structure becomes a myth. There is 
no competing with subsidy. 

The first point that I want to make about bill S. 2725 is that by es- 
tablishin the AEC as an additional power agency and by granting 
to it all the special privileges and subsidies of other Federal power 
agencies, including that of tax avoidance, this bill proposes the author- 
ization of an unfair and unwarranted projection of Federal Govern- 
ment into an area now served and served well by private enterprise. 

While I am on the subject of taxes, let me point out that the people 
of New York State currently pay 14.95 percent of the total Federal 
tax burden. New York State’s share of the Nation’s $2 billion in- 
vestment in TVA is almost $300 million. While the TVA is one of 
the most controversial and probably the best known Government ven- 
tures into the power business, it is not the only instance in which the 
Federal Government has created agencies financed with taxpayers’ 
money to compete with its citizens in the electric business. In each 
instance the tax resources of New York taxpayers have been used for 
this purpose. And now comes this proposal which would set up not 
just 1 more, but 6 so-called little TV A’s, the construction of which 
would call for the expenditure of about $2 billion, according to esti- 
mates recently made by Senator Pastore, almost $300 million of which 
would be collected from the taxpayers of my State. This is an un- 
necessary and undesirable extension of Government into a field where 
private initiative repeatedly has demonstrated its capacity and effi- 
ciency and where Cievetuiinnt competition will retard rather than 
promote the most effective economic and social use of this new-found 
resource. 

Chairman Anperson. What is the attitude of your organization 
toward the Niagara-Hudson Power ? 

Mr. Mitts. You mean the Niagara project. We have been on rec- 
ord as opposed and have testified before the Public Works Committee 
both of the Senate and the House in opposition to Government owner- 
ship and operation of that facility. 

Chairman Anperson. Well, I think the bill that passed was not for 
Government ownership and operation of it, was it; 

Mr. Mus. Well, there are two bills that have been passed at vari- 
ous times. The Lehman bill recently passed in the Senate, which 
called for Government ownership and operation. The Miller bill that 
penne the previous session in the House called for private operation. 
So you have two conflicting points of view. We support the prin- 
ciple of the Miller-Dondero-Capehart bill, and we are opposed to the 
Lehman bill. 

Chairman Anperson. What do you do with an area like the State 
of California where they are now before the Senate Committee on 
Interior and Insular Affairs seeking to get approval to have the Gov- 
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ernment spend several hundred million dollars on dams which the 
people of California cannot finance ¢ 

Mr. Mitts. Well, I think each issue has to be justified by the public 
interest that is involved. We are opposed to this bill because we feel 
that it is an extension of the Government into an area that is not 
necessary in the public interest. 

Chairman Anpverson. If you felt that American industry was get- 
ting behind and that Russian industry and British industry was 
getting ahead, would it be fair to conclude you would rather they 
would stay behind than the Government put any money into this? 

Mr. Mitts. I think that I cover that in the statement, Senator, and 
if I do not, may we come back to it ¢ 

Chairman ANperson. Yes, indeed. 

Mr. Mus. In expressing the philosophy that electric power pro- 
duction is not a proper function of AEC, I find myself in good com- 
pay This was indicated by Adm. Lewis L. Strauss in his testimony 

efore this committee. 

The previous speakers referred to the growing needs of power in this 
country. Mr. Cordiner, the president of General Electric Co., one of 
the members of our organization and, incidentally, Mr. Hopkins, who 
testified earlier today, estimates that the power needs of this country 
during the next 10 years are going to equal the capacity that we pro- 
duced in the past 75 years. The interesting thing is that Mr. bor. 


diner says that the General Electric and others in that business are 
prepared to meet the power needs of the country, so that so far as the 
power needs of the country are concerned, I do not think that is an 
issue. 

Chairman ANperson. Could you cite us that statement of Mr. 


Cordiner’s? I have talked to him, and I had the impression that, 
along with Frank McCune, who is the vice president in charge of 
atomic matters, felt that it was going to require some atomic develop- 
ment in order to keep up. 

Mr. Mixus. Yes, but I said, sir, that the industry is preparing to 
meet the need. 

Chairman Anperson. The industry is, if the Government will de- 
velop a whole new batch of reactors and turn it over to them free, yes. 
We are not worried about even doing that. But at the present time 
they have the development absolutely stymied because there is no way 
that the Atomic Energy Commission seems able to go ahead with these 
plants or desires to go ahead with these plants and in the meantime 
we have a little development that is going to run $250 million in the 
next 5 years, while Britain itself is spending more than that in the 
next 5 years and Russia is spending several times that in the next 5 

ears. 
% Mr. Mruus. Well, I know that Mr. McCune was to testify before 
this hearing. I have not had an opportunity to read his testimony. 
As a matter of fact, we had hoped that Mr. McCune might testify for 
us and it was only when we learned that he was going to testify for 
the General Electric Co. that it was decided that I should come down. 

Chairman Anpverson. I do not want to mislead you, and I think his 
testimony was against the Gore bill, but I think that he subsequently 
recognized that there might be some sense to developing types of 
reactors that prudent businessmen might not be ready to put their 
money into. I would say that the shareholders and stockholders of 
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business have a right to insist that the management not stray off after 
strange gods. 

It would hardly be prudent for a business to put many millions of 
dollars into the development of reactors that might not be commer- 
cially feasible after they got through with it. 

But a country might feel it was desirable to try it and if it worked 
private enterprise should then have the right to make it. 

Mr. Mus. I do not think that we are talking about the same thing. 
There is a difference between Government-industry cooperation and 
Government competition with industry. 

Chairman Anperson. Well, the Government has got 12 or 13 or 14 
billion dollars invested in the atomic-energy industry. Do you know 
any place where it is in competition with private industry ¢ 

Mr. Mus. No, I do not, but as we read the Gore bill there you are 
going to set up generating facilities for the manufacture and genera- 
tion and sale of electric power. At that point where the Govern- 
ment and particularly where the previous speaker comes in and insists 
upon a preference clause in it 

Chairman Anperson. You are trying to tie the Gore bill to what 
the witness has testified to. I refuse to be bound by what you might 
say about the Gore bill, and by the same token, you must not try to 
bind me by what somebody else says about the Gore bill. What does 
the Gore bill provide? 

Mr. Miuts. As we read the Gore bill, it appears to us that the Con- 
gress would direct the Atomic Energy Commission to construct and 
operate six generating facilities, with nuclear energy as the source, 
and to make the sale of that power available in competition with 
electric companies in that area. 


Chairman ANnperson. Let me see if that is right. 
The first section is that: 


The Atomic Energy Commission is hereby authorized and directed to con- 
struct six nuclear power facilities designed to demonstrate the practical value 
of utilization facilities for industrial or commercial purposes pursuant to section 
31 of the Atomic Energy Act of 1954. 

Do I understand that you are opposed to the demonstration of 
the practical value of utilization facilities for industrial or commercial 
purposes ? 

Mr. Mus. If the intent of the Gore bill, as we interpret it to 
be—— 

Chairman Anverson. I just wanted to state the language of it. 
It is like stating the Declaration of Independence was such that 
behind it was the intent to set up a aaiiehen I would resist that, 
because that was not in the Declaration of Independence. Or to say 
the Declaration of Independence was designed to provide a world 
government. I do not think it was. Let us look at the language of 
the Gore bill. What does the Gore bill say? I am just reading this 
section, and there may be some other sections. But this section directs 
the construction of six nuclear power facilities designed to demon- 
strate the practical value of utilization facilities for industrial and 
commercial purposes pursuant to section 31 of the Atomic Energy 
Act of 1954. 

Are you opposed to that? 

Mr. Miuts. Yes, sir; we are. 

Chairman Anperson. Now then, it says that the— 
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nuclear power facility shall, insofar as feasible and practicable, be of a different 
design, each design being selected on the basis of a determination that the 
construction of a facility so designed gives promise of making a significant 
contribution to the advance of the science and technology of the commercial 
and industrial aspects of the atomic-energy program. 


Are you opposed to such a significant contribution to the advance 
of the science and technology of it? 

Mr. Mrius. No; we feel that there is a great deal to be gained, if 
these facilities are to be constructed, that they be of a different 
character. 

Chairman Anprerson. All right, now, the next provision is that: 

Each facility constructed under authority of this act shall be located in a 
different geographical section of the United States. In selecting sites for each 
facility, the Commission shall consider the suitability of the proposed reactor 
type for the particular location and the need for additional electric-generating 
eapacity in the region of the site under consideration. 

That was designed to help out the New England States, for example. 
Are you opposed to that? 

Mr. Miits. Senator, we are opposed to the Government engaging 
in any activity that is designed to perform a service that it cannot 
perform for all people in the country. 

Chairman Anperson. I am trying to find out what you object to in 
the bill. I read you this statement. Are you objecting to that? Do 
you object to it being located in different geographical locations of the 
United States and in selecting these sites that the Commission should 
consider the suitability of the proposed reactor type to the particular 
location and the need for additional generating capacity in the region ? 

Mr. Mitts. We object to it, Senator, with the feeling that the build- 
ing and operation of electrical plants is not a proper function of the 
Atomic Energy Commission. 

Chairman Anpverson. I am just trying to find out if you object to 
that particular section. 

Mr. Mitts. I think that I cover that in this sentence from my pre- 
pared statement: 


While I do not underestimate the importance of the production of electrie power 
to America’s security, I am sure that there are other activities of the AEC which 
are more important to that security and which more properly deserve the atten- 
tion of the Commission and its staff and which should have first call upon the tax 
resources of the people. 


That is the essence of our statement. 

Chairman Anpgrson. There is only one more section of the bill 
except the appropriating section. The last one says: 

It is hereby declared to be the intent of the Congress that the full resources 


of the United States should be made available to advance the art of generation 
of electric energy from nuclear energy at the maximum possible rate. 


Are you opposed to developing at the maximum possible rate? 

Mr. Mis. No. 

Chairman Anperson. Then I read further: 

The reactor construction program authorized by this act shall be in addition 
to the reactor development program being carried out by private or public groups 
under licenses authorized by section 108 of the Atomic Energy Act of 19654. 

I think that that should be section 104, but you do not want to stop 


the present private program ? 
Mr. Mius. No. 
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Chairman Anperson. You would not object to that ? 

Mr. Mus. No. We would object to the provision that it be in 
addition to. In other words—— 

Chairman Anverson. This says that if you are going to do it, that it 
must be in addition to private programs. 

Mr. Mitts. If you are going to do it. 

Chairman Anperson. You would not object to it being in addition, 
if a are going to do it? 

r. Mus. No. 

Chairman Anperson. What did we finally end up with in the way of 
objection ? 

Mr. Miis. Well, I go back to my statement, sir, that we feel that 
the directing of the Atomic Energy Commission to directly en in 
the construction and operation of these facilities is a function that can 
presently be performed by private industry. 

Chairman Anperson. Did you bring in the word “operation”? 
Where is that word? 

Mr. Mits. It says right in here in the opening paragraph, “directed 
to construct six nuclear powerplants.” 

Chairman Anperson. You added the word “operation.” Would 
you point out to me where that is in the bill? 

. Mrs. It may be that we are unnecessarily concerned and we 
are reading things into the bill that are not intended. 

Chairman Anperson. A lot of testimony that has been directed 
against this bill has been directed to a bill that does not exist. I do 
urge you to go back home and read the delightful story about Marjory 
Daw. There is a story of a fellow who went up in the New Sealand 
country for his summer vacation, and he wrote a whole series of letters 
home telling of his romance with this lovely girl, Marjory Daw, that 
he met rocking on the front porch. The last letter he has to admit 
that it has been imaginary all of the way through and there was not 
any resort, and there was not any front porch, and there was not any 
rocking chair, and there was not any Marjory Daw. I just want to 
say that this bill is similar to that. You read things into it that are 
not there. Of course, if you can bring me a statement that says, “and 
they are going to sell this in competition and they are not going to pay 
any taxes and they are going to sell it at rates that will put the private 
people out of business,” and so forth, we might have a different pro- 
posal. That is not what is proposed. 

Mr. Mus. I read in Senator Gore’s statement before this commit- 
tee on the opening day: 

I am aware of the fact that our country is blessed with comparatively abundant 
supplies of conventional fuels. Our supplies, however, are not inexhaustible and 
there are regions of our great country which even now are known as high-cost 
power areas. 

Now we may be unnecessarily aroused, but having been concerned 
with this problem right on our own doorstep, we are concerned when 
another agency of Government is empowered to go into business. 

Chairman AnpeRson. Show me where it goes into business. 

Mr. Mitzs. I am reading Senator Gore’s statement. Now, I take 
that as the intent of the introducer of this bill. 

Chairman Anperson. Let me see if I understand you. You object 
to the fact that Mr. Gore said that there are high-cost areas in the 
United States. Do I understand that you deny that? 

78727—56——33 
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Mr. Mitts. DoI deny what? 

. Chairman Anperson. That there are high-cost areas in the United 
States. 

Did you not see the information that was brought before this com- 
mittee, that showed circles of costs of electric energy in various parts 
of the United States? Do you deny that that exists? 

Mr. Mitxs. That might be so, sir, but there are compensating factors. 

Chairman Anperson. I grant you that. 

Mr. Mitts. I might like to spend the weekend down at the beach in 
New Jersey, and the people in New Jersey have the great Atlantic 
Ocean at their disposal, and it is theirs for walking down and taking 
advantage of it. But if I am in Albany, N. Y., I have to assume the 
cost of getting to that. 

Now what we object to—— 

Chairman Anperson. You cannot say the Atlantic Ocean does not 
exist, it is there, and the high-cost areas are there. 

Mr. Mrius. I do object, sir; to taking tax dollars collected in the 
State of New York and using them for the development of a low-cost 
electric energy in competition with the taxpaying industries of the 
State of New York. 

Chairman Anperson. Where is that in the bill? Are you not here 
objecting to something that you think may happen in the next year or 
the next generation ? 

Mr. Mitts. No, sir; Iam not. I believe that if these generating fa- 
cilities are constructed they will be used as so-called yardstick factors 
and will further complicate this whole problem of Government-private 
business competition that we have had for a number of years. This is 


not on the subject, but you asked me about the Niagara project. Let 
me tell se what is Tee up in my State. 


You know that the Congress has authorized and there is under con- 
struction the St. Lawrence seaway. As a part of that facility, we are 
generating in cooperation with Canada considerable electric energy, 
There is a preference clause in that legislation. There are a sane 
of communities right now that have been customers of the private 
power companies that operate in that area. They are taking steps to 
construct and operate municipally owned distribution facilities. The 
State of New York loses not only the possibility of collecting taxes if 
those facilities are constructed by private and publicly financed com- 
panies, but they also stand to lose the tax resource as represented in 
the productive capacity in this situation. 

Chairman Anperson. Now we are getting down to something that 
I can understand with you. Do I understand that this preference 
clause then, that was written into this law, has really disturbed you? 

Mr. Muus. Yes, sir. 

Chairman Anprrson. Now, was that preference clause not written 
in by the Congress of the United States, by majority vote? 

Mr. Mrs. Yes, sir. 

Chairman ANperson. Are you opposed to majority vote in the Con- 
gress of the United States? 

Mr. Mitxs. Well, sir; that is like asking, “Have you stopped beating 
your wife?” 

CHAIRMAN ANnperson. I want to come to the next question: Was it 
not signed by the President of the United States ? 

Mr. Mitts. Yes, sir. 


“« 
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Chairman Anperson. Was he not elected by a majority vote? 

Mr. Mus. Yes, sir. 

Chairman Anverson. Do you not think that when a Congress which 
is legally constituted passes a bill which is then signed by the Presi- 
dent, legally elected, that that bill must become effective in this 
age ws = 

Mr. . Sir, it may be legal, and it — be in keeping with the 
due processes, but I think only time will tell whether it was in the 
public interest. I am of the opinion that time will indicate that it 
was not in the public interest. 

Chairman ERSON. Well, the President must have thought dif- 
ferently. You argue that out with Mr. Eisenhower. 

It has been my position throughout these hearings that they should 
not be concerned with the so-called public power or private power issue. 
Since we are discussing developmental prototype reactors of an un- 
economic nature, and not proved commercial power-producing re- 
— there is no real public power issue. We tried to keep it out 
of it. 

I am just trying to find out about this. 

Mr. Mius. I did not come for that purpose. If I have any purpose 
here today, it is because we are genuinely concerned with the tremen- 
dous tax burden that we already have, and the fact that we believe 
that what is intended to be done by the Gore bill can be done by pri- 
vate business with the cooperation of the Government. 

Chairman ANnperson. But you see what you do, you send this state- 
ment out to the people that have authorized you to come in here. You 
say that this bill would call for the expenditure of about $2 billion 
according to estimates of Senator Pastore. He did not make any 
such estimate of the cost of the Gore bill. This is just thrown in to 
scare people. But Ido not think it is fair criticism. 

Mr. Miuius. That certainly was a public statement credited to Sena- 
tor Pastore. 

Chairman Anperson. Senator Patsore was talking about the pro- 
gram that Commissioner Murray had proposed for the construction of 
1 million kilowatts in the United States and 1 million kilowatts 
abroad. 

Mr. Mirus. In the development of this statement which was devel- 
oped by my research staff—and we worked this out together—we 
took several sources of information including the Senator’s state- 
ment, the chairman’s statement, and whatever we could. We under- 
stood that the Senator made that statement, and it is in here in good 
faith. I believe that he did make it. 

Chairman Anperson. I think my feeling on this is perhaps this: 
I used to be rather active in the chamber of commerce in my home 
community. My business is a substantial contributor to the chamber 
of commerce, I hope. When it got in bad condition many long years 
ago, | was one of the group that reorganized it and made it a very 
active and lively chamber of commerce. One day here in Washington 
{ got a resolution of that chamber of commerce telling me how to vote 
on a very important measure. So I merely filed that away and I went 
back home one time, and I went to see an old friend who had been 
an official of the chamber of commerce. I said, “What was wrong 
with this bill?” And he said, “I do not know. We got a wire from 
the United States Chamber of Commerce to be against it.” I said, 
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“Well, if they had asked you to be against religion, would you do 
that?” He said, “No,” and we went down the list and I could not 
find a single soul that could tell me one thing wrong with the bill. 

Now, I have tried to give this to you here. I am trying to find 
out what you find wrong with the bill. I take it section by section, 
and you do not find so much wrong with it. It is what you read into 
it and what you fear may follow. T have been hoping that the ea 
ment of atomic energy in this country would not continue to be held 
back by a fear that the development of this new power is going to 
destroy the capital investments of people in utility bonds and stocks 
and other holdings. 

I think that the greatest blow that could happen to the individuals 
who have securities in these companies is to have our industry get 
far behind the British and far behind the French and far behind 
the Russians and wake up some day and find ourselves in a bad posi- 
tion as a second-rate nation. That is a matter of opinion. I say that 
as an individual who has been investing some of his own money and 
some of his insurance company’s money in the securities of the electric 
industries and others. I do not worry about them. I think that they 
are going to be fine and they are going to do better if we develop atomic 
energy and make it competitive than if we do as I think we are now 
doing, becoming so frightened that it is going to become a part of 
this public versus private power fight that we just stop the develop- 
ment of these reactors. 

Mr. Muts. I think it would be most unfortunate if that became 
the determining factor. I think what we want to do and what I am 
trying to argue for in this statement is to use the tax resources that 
we have in this Nation in its most effective manner, and effective from 


the standpoint primarily of the national defense, and secondarily, for 
our general economic welfare. 


Historically, Senator, I think when the rae are down, American 
li 


business has demonstrated that it meets its obligations and whether 
it is in preparing for war or preparing the products for domestic and 
foreign consumption, we have a pretty good record in world compe- 
tition. 

I think when this record is written, that we are going to have 
an equally impressive record in the development of atomic energy. 

Chairman Anpxrson. In the hearing we had in California, on a 
water project the other day, in the Interior Committee, someone now 
thought it possible that if the Government had stayed out of the 
Columbia River Basin, the private industry would have gone there 
and built those great dams and other structures. I happen to have 
known a little bit about how the project got started. Any man who 
thought there was anybody ready to start building Grand Coulee Dam 
in 1934 or 1935 or 1936 is certainly not looking at the true picture. 
Occasionally there is a place where the Government has to step into 
the picture. It had to in the Central Valley project in California. It 
had to in the upper Colorado Basin development, and so on. 

Now, in this particular deal, there are some of us who believe that 
the reactor program ought to be speeded up. I, for one, am a little 
surprised that so many business meron ow and so many business 
people think that has to be fundamentally bad for this country. 

But you go ahead. 
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Mr. Mits. Proponents of this bill have tried to scare us into be- 
lieving, first, that little or nothing is being done in the development 
of the atom for peaceful purposes by private enterprise; and second, 
that other countries, notably Great Britain and Russia, will beat 
America in some as yet unidentified race for some as yet unidentified 
prize. 

I do not presume to be, and members of this committee would not 
accept me as an a in atomic technology. I consider myself, 
however, a reasonably well-informed American citizen who aa his 
daily newspaper and has a personal as well as professional interest in 
keeping abreast of these matters. My interpretation of what I read 
anlanes leads me to believe that the fears expressed by the proponents 
of this legislation are not substantiated by fact. 

American industry has demonstrated its willingness and its capacity 
to proceed with the development of nuclear energy and to utilize its 
own funds to do the job. Under Government license and necessa 
supervision, great progress has been made in just 2 years’ time and will 
continue to be made. 

In my own State, as has been pointed out earlier, Consolidated Edi- 
son Company of New York, Inc., serving the largest concentration of 
people and economic wealth in the world, is moving ahead on its own 
with a $55 million nuclear reactor at Buchanan, N. Y. Not 1 penny of 
taxpayers’ money is involved in the project. This is an excellent 
example of the progress that has taken place in the 2 years since the 
passage of the Atomic Energy Act. 

It is hard to understand the thinking or the reasoning of those who 
continue to insist that no progress Seohaen made. 

Chairman ANDERSON. bo you know anyone who is insisting that 
no progress has been made? 

Mr. Mus. Sir, I did not understand you. 

Chairman Anperson. Do you know anyone who has insisted that 
no progress has been made? 

Mr. Muus. As I read Senator Gore’s statement, he is a little 
impatient. 

airman ANpERSON. He says not enough progress has been made. 
He does not say no progress has been made. That is quite a different 
thing, is it not? That is the difference between no progress and not 
enough pro; . I think, if you would consult Mr. Searing, of 
Gonsalidetea Silinen, you would find out that this committee has 
encouraged him in every possible way, and we have applauded every- 
thing that he has done. I know I went out to speak to a group in 
New York one day and it had no connection whatever with what he 
was doing, and I did not even know that any representative of his 
companies were in my audience. I went out of my way to praise this 
fine example of what private enterprise was doing. 

So I do not believe that we are o to this at all. 

Mr. Mitis. I understand that Chairman Strauss in his testimony 
has given you his assurance that the fears expressed that America 
is losing atomic power leadership to other nations are groundless. 
I respectfully suggest that in view of the admiral’s well-informed 
testimony, there seems to be absolutely no foundation for their assump- 
tion that America is falling behind in the nuclear power field. 

In closing let me point out that this legislation is in contradiction 
to one of the stated objectives of the Atomic Energy Act, and I 
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quote, “strengthen our free competition in private industry.” That 
objective is sound. We give it wholehearted endorsement and re- 
affirm that S. 2725 is completely incompatible with this policy. It 
would merely duplicate work already being done by private enterprise 
as speedily as is permitted under the law and under the rules and 
eee of AEC. 

his proposal to invest several million dollars of tax funds in an 
unnecessary Government program comes at a time when our economy 
and the social order it supports calls for prompt and substantial 
tax reductions. As a spokesman for an important group of these 
taxpayers, we feel that we have not only the right, but the obligation 
to ask your committee to adopt a policy that conserves the tax resources 
of our people for the essential and necessary functions of government. 

It is our firm belief that the most rapid progress and the most 
productive use of this new energy source will be achieved not by 
spending the tax resources of the American people, but rather by 
permitting the operation of our free and competitive enterprise 
system. 

" Cheatbitiki Anperson. I will only observe that I do hope that 
you read the bill and think about it and try to find out if it is so full 
of this awful threat to American industry as you seem to believe. 

Mr. Hopkins, who testified here this afternoon, is active in a fairly 
sizable business enterprise. He must not be a member of your organ- 
ization, or any of his companies. But he thinks that it is a pretty 
— idea to try to keep abreast. He would build 50 plants. The 
yore bill would build six. 

I do not believe that that means that Mr. Hopkins is eight times as 
bad as you think the Gore bill is. I think he is a very nice man and 
a very shrewd man, and I think that he recognizes that he is going 
to lose his business enterprise abroad at least if there is not a continu- 
ing development of good reactors in this country. 

I think that Mr. McCune, of General Electric, believes that we 
need to do something of this general] nature. 

Mr. McCune, it just happens—or General Electric, at least—at one 
time proposed the construction of almost what we have been talking 
about, a plant at Hanford to produce power. 

He proposed it at a time—or the company proposed it at a time when 
the nation was not quite ready perhaps to do it. I still think it would 
have been worthwhile if we had done it. We would have learned a 
lot by what was proposed, and I think we would be further along in 
our atomic program had we done it. And I do not believe it would 
have jeopardized a single business enterprise in the whole State of 
New York. I could be wrong. 

Mr. Mus. Well, sir, the General Electric Co. is operating a nuclear 
facility close to where I live in Albany, N. Y., and I think that they 
are operating it for the Government. 

Chairman Anperson. They are operating a still bigger one out at 
Hanford. 

Mr. Mirus. When that power was turned on to the line—and again 
we inevitably seem to come back to the thing that we do not intend to 
talk about, and that is this preference clause—— 

Chairman Anperson. There is not a preference clause in this bill. 
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Mr. Minis. But there was considerable agitation among the people 
like Mr. Patton and others who are supporting this bill because that 
was not made available under a preference clause provision. 

Chairman Anperson. Well, you know more about it than Ido. My 
thought was that the agitation came out of the fact that a certain Mr. 
Anderson who was the manager of that plant did not quite follow the 
provisions of the laws as we saw it in offering the power. It was not 
objecting to the final result, but if there is a Taw on the statute books. 
even though you do not like the law, you ought to live up to it or get 
out. He, I think inadvertently, did not live up to it because he did 
not believe anybody wanted the power, and in that he was quite right. 

But instead of offering it to them, he called them on the telephone 
and said, “Would you like to buy from 1 to 50 thousand kilowatts of 
power at a rate that may be zero to 50 cents, and if so, how much 
would you take tomorrow ¢” 

That is not an exact reproduction because he did not say it that 
bluntly, but he assured them no amount of power and no fixed rate 
and no assurance that he would deliver it to anybody at any time. 

Would you, as a prudent businessman, bid for that? Of course you 
would not. And neither did the people connected with these pref- 
erence customers. 

As a result of it, he had to take back what he did, and start over 
again, and ask for the proper bids from preference customers, and 
then find out that they did not want it and now it is going exact}, 
where he intended it to go in the first place. But the total proceeds 
from those sales have only been about $36. 

If it had happened to go to a preference customer, I just cannot 
believe that the whole economy of New York State would have been 
shaken by it. 

Mr. Mixs. I am inclined to agree with you. 

Chairman Anperson. Thank you very much, you have been very 
patient. 

Mr. Muus. Thank you, Senator. 

(The material submitted by Mr. Mills follows:) 


CoLuMBovs, OHIO, May 28, 1956. 
WILuiAM A. MILLS, 
Oare Council of State Chambers of Commerce, 
Washington, D. C.: 


Ohio Chamber of Commerce concurs in testimony you are presenting Joint 
Committee on Atomic Energy re 8. 2725 and authorizes you to also speak o1 
our behalf. We request that you ask permission to file this statement with the 
Joint Committee on Atomic Energy for inclusion in the record. 

Our board and membership look upon this proposal as an approach to Federa! 
power production in an entirely new field and a serious threat to private power 
producers throughout the United States, 

We are in agreement with the testimony presented on behalf of the Edison 
Hiectric Institute by Elmer J. Lindseth, president, Cleveland Electrie Illuminat- 
ing Co., who said it would “put still another agency of the * * * Government in 
the tax-exempt electric power business on a commercial basis in completion with 
taxpaying investor-owned electric companies.” 

We earnestly point to the fact that from 1946 to the present, the 8 major 
private electric power producers in Ohio have added new and additional generat- 
ing capacity totaling 5,234,000 kilowatts at a cost of $755 million in Ohio alone. 
Also that, at their own cost, 15 private companies operating in Ohio, Pennsvl- 
vania, Kentucky, and Indiana contracted with the Atomic Energy Commission 
for the construction of new generating plants in Ohio and Indiana to furnish 
electrical energy for operation of the AEC uranium-235 production plant in Pike 
County, Ohio, and that these facilities are now in operation. 
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This is submitted as evidence that private enterprise, given the opportunity, 
can and will meet the expanding needs of the Nation. 
Harry W. ARNOLD, 
President, Ohio Chamber of Commerce. 


NEWARK, N. J., May 29, 1956. 
WituiaM A. MILs, 
Care Council of State, Chambers of Commerce: 


The New Jersey State Chamber of Commerce is opposed to the enactment of 
S. 2725 and you are authorized to speak for our chamber when you appear at 
public hearing in Washington today. 

Irvine T. GUMB, 
Paecutive Vice President. 


LittLte Rock, Ark., May 28, 1956. 
Witiiam A, MILts, 
Council of State Chambers of Commerce, 
Washington, D. C. 


This will authorize you to represent Arkansas State Chamber in your opposi- 
tion to S. 2725, by Gore of Tennessee. Regards. 
FRANK CANTRELL, 
Manager, Arkansas State Chamber of Commerce. 


DENVER, Coro., May 25, 1956. 
Witiram A, MOIS, 
Care the Council of State Chambers of Commerce, 
Washington, D. C. 


You are authorized to represent the Colorado State Chamber of Commerce in 
opposition to 8. 2725 which means another flagrant, unwarranted encroachment 
on private enterprise at the taxpayers’ expense. 

Ben C. Essie, 
Chairman, Legislative Affairs Committee, 
Colorado State Chamber of Commerce. 


Grorcia STATE CHAMBER OF COMMERCE, 
Atlanta, Ga., May 25, 1956. 
Mr. Writiam A. MILLS, 
Care of Council of State Chambers of Commerce, 
Washington, D. 0. 


Dear Brit: We authorize and request you to speak in behalf of the Georgia 
State Chamber, as well as your own organization, when you appear next Tuesday 
before the Joint Committee on Atomie Energy in opposition to Senate bill 2725. 

This bill, as proposed by Senator Gore, of Tennessee, authorizes the Atomic 
Energy Commission to construct and operate six atomic reactors in as many dif- 
ferent sections of the country to produce electrie energy. 

We feel that this is clearly another approach to Federal public power pro- 
duction and is a serious threat to the private utilities of our Nation. 

The statement you have prepared for your Empire State Chamber has been 
carefully reviewed and we thoroughly concur in these opinions. You are kind 
to offer us this opportunity to be represented and we gratefully accept your offer. 

Sincerely yours, 
WALTER CATES, 
Erecutive Vice President. 


Boise, IDAHO, May 28, 1956. 
WILLIAM A. MILLS, 
Care of Council of State Chambers of Commerce: 
Please testify for Idaho against S. 2725. 
Eart W. Mourpnry, 
Secretary, Idaho State Chamber of Commerce. 
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INDIANAPOLIS, IND. 
Wr1iam A. MIItrs, 


Care Council of State Chambers of Commerce: 
You may list Indiana chamber as approving your S. 2725 statement. 


JacK REICH. 
Eavecutive Vice President, Indiana State Chamber of Commerce. 


Topeka, KANs., May 25, 1956. 
Witram A. MIItis, 


Care Council of State, Chamber of Commerce: 


This will authorize you to speak for and represent the Kansas State Chamber 
of Commerce in opposition to the enactment of S. 2725 before Joint Committee on 
Atomic Energy. 

C. C. KILKeEr, 
Manager, Kansas State Chamber of Commerce. 


Matne STaTe CHAMBER OF COMMERCE, 
Portland 3, Maine, May 25, 1956. 
WrtraM A. MILs, 
Yo Council of State Chambers of Commerce, 
1025 Connecticut Avenue, Washington 6, D. C. 
Dear Bit: I have read your proposed statement on S. 2725 with considerable 
interest, and want to compliment you on a good job done. 


Please include the Maine State Chamber of Commerce with those supporting 
your testimony. 


Cordially yours, 
Pavt C. EMERSON, 
Ezrecutive Manager. 


May 28, 1956. 


Wr11aM A, MILts, 
Care Council of State Chambers of Commerce, 1025 Connecticut Avenue., 


Room 513: 


Please represent Missouri State Chamber in your testimony May 29 before the 
Joint Committee on Atomic Energy on S. 2725 which authorizes the Atomic 
Energy Commission to construct and operate atomic reactors. A basic policy of 
the Missouri State Chamber has long been that Government should not do what 
can be done by private enterprise. 


JoHN R. THOMPSON, 
Ezecutive Vice President, Missouri State Chamber of Commerce. 


May 26, 1956. 
WrtturamM A. Mrts, 
Council of State Chambers of Commerce, 1025 Connecticut Avenue, Room 
No. 18, Washington, D. C.: 

The Montana Chamber of Commerce has consistently opposed business type 
operations by Government in fields where private enterprise can and are willing 
to operate. Please include this wire in your opposition of 8. 2725 on this basis. 

Thanking you, 
Wri11aM H. Brownrne, 
Manager Montana Chamber of Commerce. 


MAy 28, 1956. 
WrttraM A. MILs, 


Council of State Chambers of Commerce, 
1025 Connecticut Avenue, Room 512: 

Please include East Texas Chamber of Commerce as one of those organizations 
for which you will speak before Joint Committee on Atomic Energy, Tuesday, 
May 29. 

Frep Poor, General Manager. 
78727—56——_34 
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MAy 28, 1956. 
WriuiaM A. MILLs, 
Council of State Chambers of Commerce, 
1025 Connecticut Avenue, Room 513: 


South Texas Chamber opposed 8. 2725 in principle and hereby authorizes you 
to represent us in testimony against bill at committee hearing Tuesday, May 29. 


H. EB. Nrx, 
Executive Vice President, South Texas Chamber of Commerce. 


WEST VIRGINIA CHAMBER OF COMMERCE, 


Charleston, W. Va., May 25, 1956. 
Mr. WriiiaM A. MILs, 


c/o Council of State Chambers of Commerce, 
1025 Connecticut Avenue, NW., Washington, D. C. 


DEAR Br: President Robert G. Kelly of the West Virginia Chamber of Com- 
merce has examined and approved on behalf of the West Virginia Chamber of 
Commerce the statement you propose to present on Senate bill 2725 to the Joint 
Committee on Atomic Energy of the United States Senate on May 29, 1956. 

President Kelly is of the opinion that your proposed statement is in complete 
conformity with the several policy declarations of the West Virginia chamber 
dealing with questions of public power, and has asked me to Officially express to 
you our appreciation of your willingness to permit us to subscribe to your 
statement. 

With very best wishes for success in the important assignment you have under- 
taken, also with personal regards, I am 

Sincerely yours, 
H. A. STANSBURY, 
Managing Director. 


May 28, 1956. 


WILLIAM A. MILLS, 
Council of State Chambers of Commerce, 
1025 Connecticut Avenue, Room 518, Washington, D. C.: 


Would appreciate your representing us in opposing enactment of S. 2725 which 
to us is a new approach to Federal public power production. 
Gus P. BacKMAN, 
Secretary, Salt Lake City Chamber of Commerce. 


Chairman ANperson. At this point we will insert the statement 
from the Metals & Controls Corp. 

A report of the Edison Electric Institute committee on atomic 
power adopted by their board of directors. 

A letter from Joseph E. Moody, president of the Southern Coal 
Producers’ Association, and one from the Chamber of Commerce of 
the United States. 

One from Charles B. Shuman, president of the American Farm 
Bureau Federation. 

Letters from Ben Moreell, former Chairman of the Task Force on 
Water Resources and Power of the second Hoover Commission and 


one from R. L. Schacht, general manager of the Consumers Public 
Power District. 


MetTAts & CONTROLS CorpP., 


Attleboro, Mass., May 28, 1956. 
Hon. Ciinton P. ANDERSON, 


Chairman, Joint Committee on Atomic Energy, 
The United States Senate, Washington 25, D. C. 


Dear SENATOR ANDERSON: I wish to submit a suggestion concerning the re- 
actor development program of the Atomic Energy Commission. I would be glad 
to have this letter included as part of the record of the current review of this 
program by your committee if you deem it appropriate. 





ACCELERATING CIVILIAN REACTOR PROGRAM 517 


In selecting the type of power reactor best suited to furnish heat for the 
generation of electric energy needed for important projects, foreign nations must 
give heavy emphasis to the continuing availability of the nuclear fuel required 
to keep the reactor operating. Such powerplants will be costly, long-term projects, 
and a high degree of assurance of continuing fuel supply will be essential. 

Today, such nations must choose between two basic types of fuel—uranium 
enriched in varying degrees with U-235, and normal uranium. All United States 
reactors now being considered as electric power units in this country require 
enriched uranium fuel. None of the reactor types in the AEC reactor development 
program utilizes normal uranium. Hence, the foreign buyer who wants to buy an 
American model must accept the fuel availability conditions surrounding U-235. 

On the other hand, the British model available for export uses normal uranium, 
It is probable that other European models will likewise be designed around the 
use of normal uranium, because only the United States has a substantial supply 
of U-235. The British have only enough U-235 for their weapons program. The 
enormous capital cost and electric power consumption for plants separating U—235 
make it very unlikely that U-235 will be produced in other countries. The 
Soviet Union may be another source of U-—235 for power reactors. 

Let us consider the comparative conditions of availability of normal uranium 
and U-235. Uranium is being produced in large quantities in the United 
States, Canada, Belgian Congo, and South Africa. There is probably sub- 
stantial production behind the Iron Curtain. At least moderate amounts are 
being produced in Australia, France, and Portugal. Significant discoveries have 
been reported in other countries. There seems to be fair assurance that many 
parts of the world may become producers of uranium in amounts which would be 
significant in terms of the needs for such nuclear fuel by smaller countries. 

Normal uranium will presently be available from a number of sources and 
doubtless a world market and price will evolve. There is also always the reactor 
buyer’s hope, and in many cases reasonable expectation, that uranium will be 
found within his own borders in amounts sufficient for his domestic needs. 

In addition to its growing availability from a number of sources, normal 
uranium offers another attractive feature to our foreign buyer. It gives him 
the basis for entering the plutonium business at some future date. He may 
want to produce plutonium in the future either to “spike” his normal uranium 
reactor in order to increase its power output, or he may want it for a weapons 
program. To recover plutonium from his spent normal uranium fuel will be a 
costly enterprise. But he doesn’t have to make the decision now. He can figure 
his power costs without plutonium credit, store his spent fuel under water as 
long as he likes, yet whenever he decides to go after the plutonium, it is there 
in storage waiting to be separated. 

Now let’s consider the comparative availability of U-235. The only source, 
except possibly for the Soviet Union, is the United States Government. Annual 
appropriations by Congress—over half a billion dollars a year—are required to 
buy 10 percent of the Nation’sgutput of electric power and to supply the uranium 
feed and to operate the plants producing U-235. Annually a determination is 
made by the President of the allocation of this U-235 among the claimants— 
weapons, naval and aircraft propulsion units, research reactors, domestic power 
reactors, and power reactors for export. Moreover, numerous strings are at- 
tached to the U-235 fuel furnished by the United States. Spent fuel must be 
returned to the United States for recovery of unused U-235 and any plutonium. 
Inspection rights are asserted by the United States to insure that the buyer 
is not diverting any U-235 for a purpose that might give him a supply for 
weapons. The obvious penalty for violation of any of these conditions would be 
the withholding of fuel needed for continued operation. 

The United States political leverage of control of the continuity of electrical 
energy supply in the buyer country is likely to be very distasteful to the buyer, 
and in many cases, may be unacceptable. Considering the uncertainties sur- 
rounding the continued production of U—235 in the United States and the vigor 
of the United States claimants for U-235, the foreign buyer is likely to feel 
himself the low man on the totem pole. Even if these risks were assumed, 
political risks of a brownout or blackout of local industry because the United 
States had withheld fuel needed to keep the powerplants operating, might be 
intolerable. And it is well remembered that the United States has at times 
brought economic pressure to bear on nations whose behavior has been repugnant 
to us. 


It is obvious that if all power reactors required U-—235 as fuel, the United States 
would have a position of monopoly (shared perhaps with the U. 8. S. R.). But 
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this is not the case. The British Calder Hall reactor is reported to produce power 
at 9 mils/kilowatt-hour without plutonium credit. At least one of our leading 
reactor experts has stated that a natural uranium, heavy water reactor is 
exceedingly attractive as a central station power unit. 

For the above reasons, I believe that one or more projects for the development 
of a natural uranium power reactor should be initiated by the AEC so that the 
United States may have within a few years one or more export models which 
can be offered on terms which are at least competitive as to fuel with the 
models offered by Britain and Western Europe and probably by the Soviet Union. 

When the first AEC reactor development program was being formulated in 
1948, the late Enrico Fermi urged the inclusion of a natural uranium project. 
Few people shared his confidence in this type then and little was done to push 
forward such a project before I left the Commission in 1950. Evidently the 
matter has been inactive during the past 6 years. If any part of United States 
reactor program deserves a crash effort, it seems to me it is the development of 
a natural uranium-fueled power reactor. 

Sincerely yours, 


CARROLL L. Wixson, President. 


Report or THE EEI Com™MitrEr on ATOMIC POWER ADOPTED BY THE BOARD OF 
Dreectrors oF Ep1son Evectric INstTrtuTE, NEw York, N. Y, 


The United States is supreme among all nations in the development and use 
of electric energy. The electric power industry has been, is, and will continue 
to be forward looking in enlarging the supply of efficient, low-cost elec- 
tric energy for the continuing benefit of all the millions of power users through- 
out our land, The record of progress in the use of fossil fuels gives proof of the 
creative ability of industry as well as the constant will to do a good job better, 

Atomic power is now an acepted fact. Substantial progress in its develop- 
ment has been made. Further development is a challenge the electric power 
industry welcomes. Advance into the unknown is a characteristic of American 
industry, which has risked so much and gained so much for all America since 
Edison opened his Pearl Street Station. 

The member companies of the EEI have spent, and are continuing to spend, 
millions of dollars to develop economic nuclear power. A total of 44 investor- 
owned companies are singly or in groups participating in the planning and build- 
ing of nuclear powerplants. More than 300 million free enterprise dollars are 
involved in the planning, construction, and attendant research for these plants 
which together will have an ultimate capacity in excess of 1,100,000 kilowatts. 
A total of 113 utility companies are active in the atomic power field and have 
AEC access permits. 

At its meetings on June 5 and 6 the committee on atomic power reviewed cur- 
rent activities in the field of atomic power, including the investigation of vari- 
ous reactors, the development of new reactor prototypes, and the carrying out 
of programs of design, construction and operation of large-scale reactors under 
the power reactor demonstration program of the Atomic Energy Commission and 
through straight license applications. The committee is of the opinion that the 
present reactor program with the United States, in which members of the in- 
dustry are playing such a leading part, is a most impressive one from the stand- 
pont of variety, depth and scope. 

In its original 5-year power reactor development program, the AEC selected 
5 reactor concepts as being technically feasible and potentially capable of pro- 
ducing economically competitive nuclear power. Companies, individually or in 
groups, have announced their intent to build large-scale plants embodying four 
of these designs and actions toward this objective are proceeding in an orderly 
manner. The fifth concept is the basis for a large-scale construction project by 
a public power district. 

Since the original 5-year program was established, the AEC has added two 
new reactor designs. ABC has announced that it has signed a contract with 
a reactor manufacturer for building a prototype of one of these and that it is 
negotiating with another manufacturer for a similar undertaking for the 
other. As these and other promising designs or variations pass the prototype 
stage, the industry will again take major responsibility for their large-scale 
development with private capital. Past experience clearly supports this. 

The committee on atomic power believes it is important to point out that in 
the development of conventional electric power the unique genius of the American 
economy under free enterprise has given the United States undisputed world 





ACCELERATING CIVILIAN REACTOR PROGRAM 519 


jJeadership in electric power production over many decades, utilizing every avail- 
able energy source. The committee urges the industry membership to reempha- 
size as a basic program its determination to carry out the same kind of develop- 
ment in atomic power. This will assure our continuing leadership in production 
of power by nuclear means and will make available to the people of the United 
States and its allies the benefits of such leadership. 

In order to insure that there will be no basis for doubt as to whether every 
variety of reactor that should be undertaken, either in prototype, or in large-scale 
project, is being undertaken, the committee on atomic power is recommending 
the program set forth in the following resolutions adopted at its meeting on 
June 5 and 6: 

1. Resolved, That the committee on atomic power recommend that the board 
of directors of EEI establish immediately and on a continuing basis technical 
appraisal task force on atomic power reactors for the purpose of reviewing 
various reactor types and designs and recommending to the member companies 
of the EEI those reactor types and designs which appear to have promise of 
feasibility for the production of electric power. 

The committee on atomic power recommends that the technical appraisal task 
force on atomic power reactors consist of independent nuclear engineers and 
scientists and executives of EEI member companies and equipment manufactur- 
ing companies. The atomic power committee further recommends that an 
adequate sum of money be appropriated each year to finance the workings of 
the technical appraisal task force on atomic power reactors on a continuing, 
long-term basis. 

The committee on atomic power considers that such a technical appraisal 
task force should be available not only to serve the members of the institute 
directly, but also to act as a liaison agency with the members of any evaluation 
groups that may be set up at the national level. 

2. Resolved, That the committee on atomic power favors the formation of a 
national evaluation group to provide a continuing means for the scientific, engi- 
neering and economic evaluation of power reactor types and designs and selec- 
tion of those reactor types and designs which merit development and construction. 

3. Resolved, That the committee on atomic power recommend that the board 
of directors of EEI call a conference of company presidents, to be held at the 
earliest practicable date, for the purpose of reviewing the atomic power program 
in the United States, particularly the role the investor-owned power companies, 
and so that necessary decisions can be made on the means by which their further 
and continuing participation in this program on an expanded and accelerated 
scale may be brought about. 

4. Resolved, That the committee on atomic power recommend that the board 
of directors of the EEI appoint a permanent full-time executive secretary of 
the committee on atomic power for the purpose, among others, of assisting that 
committee and the members of the institute in furthering the development of 
atomic power. 

(All of the above resolutions were adopted by the board of directors of Hdison 
Electric Institute this date). 


Wasuineton, D. C., May 31, 1956. 
Hon. CLinton P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
The Capitol, Washington, D. C. 


Dear Mr. CHAIRMAN: The Southern Coal Producers’ Association is composed 
of producers of bituminous coal in the southern coal fields. These producers 
are located in West Virginia, Virginia, Tennessee, and Kentucky and produce 
over 100 million tons of bituminous coal annually. 

We wish to record our opposition to S. 2725 and similar proposals to adopt 
a “crash program” to build atomic electric generating systems by the United 
States Government. 

We support the program for orderly research and development of experimental 
nuclear powerplants. We recognize the need for Government participation in 
experimental research in the development of nuclear power. 

We do not believe the Government should go into the business of producing 
electric power for general public consumption in competition with private enter- 
prise, through the establishment of commercial nuclear powerplants. 

1. There is no emergency need for building such plants. 

2. The construction of these plants would be a great burden on the taxpayers 
of this Nation. 
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8. At a time when the tax burden is at an almost impossible level, this program 
would eliminate a great source of future taxes, if not operated by private 
companies. 

4. Such a “crash program” would, in all probability, cause the building of 
plants not fully justified by the economic need of the Nation. 

Mr. Tom Pickett, executive vice president of National Coal Association pre- 
sented a very able statement on this subject to your committee on May 28. We 
endorse his views. 

We urge that the subcommittee report these proposals unfavorably. 

Very truly yours, 
SouTHERN CoAL Propucers’ ASSOCIATION, 
JosePH E. Moopy, President. 


CHAMBER OF COMMERCE OF THE UNITED STATES, 
Washington D. C., June 4, 1956. 
Hon. CLinton P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
United States Capitol, Washington, D. C. 


Dear SENATOR ANDERSON: The Chamber of Commerce of the United States 
opposes S. 2725 on the grounds that it would act as a deterrent, rather than a 
stimulant, to private participation in the peacetime use of the vast source of 
energy contained in the atom. 

The chamber believes that S. 2725, which would authorize the Atomic Energy 
Commission to construct six nuclear power facilities, would be contrary to the 
spirit of the Atomic Energy Act of 1954. The interests of all the people would 
best be served by relying on private enterprise to develop atomic electric power. 

Production of electric power from nuclear materials, for sale to the people, 
should be the responsibility of investor-owned utilities and local agencies. The 
Federal Government should not enter into commercial exploitation of the use of 
atomic energy. 

Private industry repeatedly has expressed willingness to invest many millions 
of dollars in the development of atomic electric power. It has not been the lack 
of initiative on the part of investor-owned utilities and equipment manufacturers 
which has delayed rapid construction of nuclear facilities; rather, it has been 
excessive governmental regulation and redtape and the necessity to find solutions 
to technical problems. ; 

For example, developers of atomic electric power should be exempted from 
the Public Utilities Holding Company Act of 1935, as provided in S. 2643, now 
pending before the Senate Committee on Interstate and Foreign Commerce. 

The extent of this problem is manifest in the months of delay experienced by 
private firms in their attempts to obtain licenses, clearances, construction per- 
mits, and fuel allotments from the AEC. 

The Atomic Energy Act of 1954 offered private industry the challenge of devel- 
oping atomic energy, and within 7 months the AEC began receiving proposals 
by private utilities to build nuclear reactors for power purposes. 

This expressed willingness, and ability, of private industry to construct and 
operate the various types of nuclear power reactors seems to preclude the neces- 
sity for the Federal Government to enter directly into this field. Such Federal 
intervention would merely duplicate the efforts already launched by industry. 

Because of these reasons, the national chamber sees no need for 8S. 2725 and 
urges you not to approve it. 

I would appreciate it if you would make this letter a part of the record of your 
committee hearings on S. 2725. 

Cordially yours, 


CLARENCE R. MILEs. 
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AMERICAN Farm BurEAU FEDERATION, 
Chicago, Ill., May 25, 1956. 
Re S. 2725 and H. R. 10805—Authorizing Federal construction of six regional 
nuclear power facilities. 
Congressman MELVIN PRICE, 
Member, Joint Committee on Atomic Bnergy, 
House Office Building, Washington, D. C. 


Dear CONGRESSMAN Price: At the last annual meeting of the American Farm 
Bureau Federation the voting delegates of the member State Farm Bureaus 
reaffirmed the following policy : 

“The production, transmission, and distribution of power should be primarily 
a function of private enterprise, either cooperative or noncooperative. The entry 
of the Federal Government in the power business should be restricted to those 
instances where adequate development cannot be had otherwise.” 

Concern has been expressed that the authorization for private enterprise to 
engage in the production of electric power from fissionable material has not yet 
resulted in the construction and operation of private nuclear powerplants. 
This can, we believe, be accounted for (1) by the fact that it is less than 3 years 
since the Congress authorized the entry of private enterprise in the nuclear 
power business, (2) by the fact that in the United States power produced from 
nuclear sources is still more expensive than power produced from fuel, whereas 
the reverse may be true in some other countries, and (3) by the fact that tech- 
nology in this field is advancing so rapidly that investment at this time is made 
in the face of the fact that any plant will likely be obsolete before it is com- 
pleted. 

Even so, however, we understand that the Atomic Energy Commission has 
granted about a dozen licenses for private development of nuclear power. These 
include operations of various sizes and types. Since the 1954 act was approved 
the Atomic Energy Commission has been engaged in working out arrangements 
with private companies for the commercial production of electric power from 
fissionable materials, in plants of various types and sizes. We understand 
that final clearance authorizing some companies to proceed with construction 
of plants was only issued a few weeks ago. In other instances such final ap 
proval has not yet been issued. This does not mean that private companies 
have been idle during this period. We understand that substantial amounts of 
capital have been accumulated, skilled personnel employed, sites acquired, equip- 
ment ordered, and arrangements for contracting of construction negotiated. 

The Atomic Energy Commission has authority to construct and operate pilot 
and experimental plants. The AEC has sole authority to license the use of 
fissionable materials by private companies and the design and size of facilities 
constructed for commercial power. The scientific knowledge acquired in the 
construction and operation of private commercial plants will be as fully avail- 
able to the Atomic Energy Commission as though the Commission itself con- 
structed the plants. We believe these functions and these authorizations pre- 
scribe the proper role of the Federal Government in this field. 

The basic issue in this proposed legislation, as we see it, is should the Federal 
Government undertake the large-scale commercial production of electric power 
from fissionable materials in competition with private enterprise in a field in 
which private enterprise insists it is ready and anxious to move ahead? 

It is our belief that the fullest and most economic commercial development 
of electric power from nuclear sources is best assured by leaving the primary 
responsibility for such development to private enterprise; and that the entry of 
the Federal Government into the nuclear power business, with its advantages of 
freedom from taxation and low or noninterest money, would tend to prevent 
full development in this field. 

We do not see any compelling reason to support the development of a great 
many commercial nuclear powerplants so long as the status of the technology 
is such that electric power produced in nuclear plants on a commercial basis 
continues to be substantially more expensive than fuel power. 

We believe that prior to any entry of the Federal Government in the produc- 
tion of electric power from fissionable materials (1) that adequate time should 
be provided during which private enterprise can demonstrate its capacity to 
develop this industry, and (2) it should be clearly demonstrated that private 
enterprise cannot and will not undertake this responsibility. 
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The American Farm Bureau Federation therefore respectfully recommends 
that no action be taken to authorize Federal investment in commercial pro- 
duction of electric power from fissionable materials at this time. 

We plan to review thils issue at our next board of directors meeting and may 
wish to file a supplemtntal statement with the Joint Committee on Atomic 
Energy at that time. 

Very sincerely, 


CHakLes B. SHUMAN, President. 


PirTsBurGH, Pa., May 28, 1956. 
Hon. Ciinton P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Senate Office Building, Washington, D. C. 


Sir: As former Chairman of the Task Force on Water Resources and Power 
of the Second Hoover Commission, I feel it is my duty to bring to the attention 
of the Joint Committee on Atomic Energy my views with respect to S, 2725, a 
bill which would authorize and direct the construction by the Atomic Energy 
Commission of six nuclear power facilities for the production of electric power. 

The studies and investigations carried out under my direction for the Second 
Hoover Commission convince me that this bill, if enacted into law, would 
constitute an unwarranted financial burden on the taxpayers of this country 
and that the procedure envisaged by the bill is not necessary to accomplish its 
purposes, as these are already being accomplished under existing procedures. 

Furthermore, the legislation would provide for a further intrusion of govern- 
mental activity into a field which is beyond the proper scope of Government. 
It would set a dangerous precedent in that it would provide for the generation 
a sale of power as an end in itself, something which has not heretofore been 

one. 

The Hoover Commission task force in its studies of Government activities in 
the field of electric power development and transmission encountered frequent 
statements to the effect that if the Federal Government did not undertake 
certain developments they would not be undertaken at all, and there would 
result a power shortage. Actually, the record shows that whereas the Federal 
investment in electric power projects from the beginning of its program in 1906 
up to June 30, 1953, was only $2.3 billion, the privately owned investor-financed 
power companies have expended $21 billion on electric power projects since the 
end of World War II. There is no reason to believe that economically sound 
projects will not be undertaken with private capital. 

Furthermore, as of today, the only power shortage areas in the country are 
those where the supply is under public ownership, i. e., in the area served by 
the Tennessee Valley Authority, the State of Nebraska, and the Columbia River 
Basin. 

There are two principal reasons for these shortages. The first is that the 
expansion of service is dependent upon legislative action, where political con- 
siderations must be taken into account in addition to the economic factors. This 
results in inordinate delays and sometimes rejection of projects. The second 
reason is that, since the power is sold at subsidized rates which are well below 
those which have to be charged by privately owned competitors who must meet 
all costs, including local, State, and Federal taxes, and pay a return on invest- 
ment, there results an unnatural stimulation of demand in excess of that which 
would exist if the power were sold for what it is worth. 
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Our task force found that all public power is subsidized. The subsidy takes 
one or more of the following forms which are evidenced in lower power rates: 
(@) Use of interest rates which are lower than the actual cost of long- 
term money and risk capital; 
(0) Omission of interest during construction ; 
(¢) Omission of Federal income taxes or comparable contribution to the 
cost of the Federal Government ; 
(d@) With two exceptions (Hoover Dam and TVA), omission of State or 
local taxes ; 
(e) Charging administrative costs, insurance and pensions to other Gov- 
ernment accounts. 

The Atomic Energy Act of 1954 provides that in the sale of electric power 
by the Atomic Energy Commission, preference shall generally be given to public 
bodies and cooperatives. Our task force studies indicated that the preference 
clause is grossly unfair to the vast majority (some 80 percent) of our citizens. 
Preference policy in effect makes any customer of a non-public-owned utility a 
second-class citizen so far as Federal power is concerned. The company from 
which he buys power is denied Federal power. His neighbor across the road 
or in the next town, served, by a cooperative or a municipality, gets power for 
less than true cost, while he in his electric rate pays local, State and Federal 
taxes in a greater amount because his neighbor pays nothing toward these ends. 

I am informed that there are already in various stages of accomplishment 
some 89 nuclear reactors in the United States as compared with 63 in the other 
countries of the world. There are reactors of all types in the United States 
program. These include at least 4 types that are not known to be planned 
anywhere else. Such a comprehensive program does not warrant Federal compe- 
tition in this field, especially since such competition would act to deny to the 
privately owned investor-financed program the scarce skills which are needed. 
Such competition would also be unfair to the great number of investors whose 
savings, insurance, and pension funds are used to finance the taxpaying private 
enterprises. 

The proposed construction of the six reactors would serve to place the Federal 
Government in competition with private industry in the electric power field. 
This raises the question whether the Government should enter private industry in 
competition with its own citizens. If it can do so in one business, why not in 
any business? Under the armor of sovereignty, Government has advantages 
which preclude fair competition with nongovernmental entities. There is no 
reason to believe that any business—oil, steel, automobiles, or whatnot—could 
compete with a Government-subsidized operation. 

It is my considered opinion that the intrusion of the Government into the 
field of power generation and transmission would constitute a long step forward 
on the road to public ownership of transportation, communication and all other 
publie utilities and would set a precedent of far-reaching import in all of 
industry. 

Sincerely yours, 
Ben MoreEE Lt. 


Consumers Pusiic Power District, 
Columbus, Nebr., May 28, 1956. 
Subject: S. 2725 (Gore bill). 
Hon. Cirnton P, ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
The Capitol, Washington, D. C. 


Deak SENATOR ANDERSON: I regret that it appears impossible for me to per- 
sonally appear at the public hearings in connection with the legislation proposed 
by S. 2725; however, I do appreciate the opportunity to file a statement of my 
views. 

By way of identification, the Consumers Public Power District, of which I am 
general manager, has had tentative approval from the Atomic Energy Commis- 
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sion in connection with the construction of a 75,000-kilowatt electric generating 
plant, utilizing a sodium graphite reactor (SGR) for the source of heat. Con- 
tract negotiations have been underway for several months between the Atomic 
Energy Commission, the North American Aviation, Inc. (the proposed builders 
of the reactor), and Consumers District. Although these negotiations are not 
yet formally completed, we believe they will be at an early date. 

After having spent almost 2 years in the study of atomic power and a portion 
of that time in active contract negotiations on an atomic plant, I can fully 
appreciate the many problems involved and why a seemingly speedy solution of 
them is difficult. 

The rapidity with which power reactors are constructed and placed in opera- 
tion is a matter for Congress to determine, as it involves considerations beyond 
the development of economical electric power in various areas of the United 
States. I feel that where private industry, including public power agencies 
such as Consumers District, are carrying large financial risks in these atomic 
power programs, they are, of necessity, going to proceed more cautiously than 
the Federal Government would under a “crash” type of program where costs 
are of secondary importance. 

A willingness on the part of the Federal Government to shoulder a larger por- 
tion of the financial risks will have a corresponding effect upon the speed with 
which the present program can proceed. Such a modification would still retain 
the advantages of bringing the experience and know-how of seasoned utility 
operators into this important demonstration phase, and of reducing the Federal 
eapital expenditures required over that for a complete Federal program. 

The program contemplated by S. 2725 need not be a replacement of the present 
program in which many public power agencies, such as Consumers District, feel 
that they can make a wortwhile contribution to the development of economical 
nuclear power. It can well supplement the work now underway by increasing 
the Federal participation in construction and operation of other types of re- 
actors, particularly when the promise is great but the development work is not 
as far advanced as in some of the better known concepts of today. 

Such a modification might well be a necessary and satisfactory supplement to 
the existing program where our organization feels it can contribute something 
of real value to this country and its problems. 

Very truly yours, 
R. L. ScHacut, General Manager. 


Chairman Anperson. At my request the following telegram was 
sent to 42 potential industrial contractors of national reputation as 
to whether they could undertake responsibility in whole or in part for 
an additional prototype reactor project in the event Congress author- 
ized an accelerated program. Thirty-nine replies were received and 
are set forth after the telegram. 

(The telegram sent was as follows:) 


In connection with consideration by Joint Committee of proposals for accelera- 
tion of civilian reactor program, the following information would be appreciated : 
(1) Does your company have any experience in the atomic-energy program? (2) 
If the Government undertook to design and construct one or more additional 
prototype reactor projects, is your firm qualified to assume full or partial re- 
sponsibility for carrying on such a project under prime contract or subcontract? 
If partial responsibility, please indicate what part of a reactor project you could 
undertake. (3) Do you know of any other firms which might make a contribu- 
tion to a reactor project? 


(The following are copies of replies received :) 


(1) The following AEC contracts have been or are being performed by ACF 
Industries, Inc.: AT (29-1)-1323, AT (29-1)-1352, AT (29-2)-207. 

ACF’s now engaged in designing and constructing reactors for Massachusetts 
Institute of Technology and for the National Committee for Nuclear Research of 
the Italian Government. A contract is now being negotiated with another foreign 
government for a research reactor of the most modern type. 

(2) ACF Industries, Inc., is qualified to assume full responsibility for carry- 
ing on reactor design and construction program. 
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(3) ACF Industries has a list of qualified subcontractors who supply various 
components associated with nuclear reactors. A brochure describing our facili- 
ties, and technical literature indicating the types of reactors we are presently 
proposing to domestic and foreign customers are available upon request. 


ACF INpbvustTRIEs, INc. 


Answers to your wire June 1, 1956: (1) Alco Products, Inc. is building the 
Army package power reactor at Fort Belvoir, Va., and is currently working on 
three engineering study contracts involving reactors and their design. (2) Alco 
Products qualified to assume full responsibility for the design and construction of 
a twenty- to twenty-five-thousand kilowatt prototype reactor project or the 
nuclear engineering work for larger reactors. (3) Reference can be made to 
Nucleonics annual issue for a listing of all organizations which could contribute 
to a reactor project. 

Atco Propucts, INc. 


The following answers your telegram received May 29, 1956: 

(1) Allis-Chalmers has considerable experience in the atomic energy program. 
Currently participating in major projects: IE, APDA, PRDC, EBWR, and FNPG. 
Also furnishing major and auxiliary components for a number of other projects. 

(2) We are qualified to assume full responsibility for a project under prime 
eontract. Certain phases of the project would have to be carefully reviewed in 
the light of present commitments. We would expect to subcontract some parts 
to other specially qualified firms. 

(3) There are a number of other firms which might make a contribution to a 
reactor project in varying degrees of magnitude. We have had the assistance 
of other companies as subcontractors and suppliers of basic materials, design, and 
components. Further details can be made available if desired. 


ALLIS-CHALMERS MANUFACTURING Co. 


Regarding your telegram American Radiator & Standard Sanitary Corp. has 
broad experience in the atomic energy program as a supplier of many types of 
highly specialized atomic energy equipment and is currently engaged in the design 
of several nuclear reactors for electrical power generalization. In its atomic 
energy operation American-Standard has a large group of highly qualified and 
experienced technical personnel together with supporting manufacturing facili- 
ties for this type of work. If the Government undertook to design and construct 
additional prototype reactor projects, American-Standard is technically and 
financially qualified to assume full responsibility as a prime contractor for such 
work and has available scientific personnel that could be assigned immediately 
to any project of this nature. 

AMERICAN-STANDARD, ATOMIC ENERGY DIVISION. 


Austin Co. does have extensive experience in design and construction in the 
atomic energy program. The Austin Co. is qualified to assume full responsibil- 
ity for carrying on a prototype reactor project as a prime contractor. 

AusTIN Co. 


Reference your wire May 29 subject consideration by your committee of 
proposals for acceleration of civilian reactor program. First: Bechtel Corp. 
has experience in atomic-energy program and are currently engineers construc- 
tors for General Electric on Commonwealth Edison Dresden nuclear powerplant. 

Second: We are qualified to assume full design and construction responsi- 
bility for a reactor project requiring only the type of technical collaboration 
which is primarily available from prime manufacturers of reactor and nuclear 
components. Our availability is subject to timing of project and subject to 
prior commitments of our engineering and technical personnel. 

BECHTEL Corp. 
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Reurtel concerning acceleration of civilian reactor program, Bendix Aviation 
Corp. supplies following information: 

(1) Bendix has extensive experience in atomic-energy program through opera- 
tion of AEC plant in Kansas City, study of nuclear powerplants, design, and 
construction of nuclear components for both power and research reactors. 

(2) Bendix could undertake design and construction of prototype reactor 
projects by assuming full or partial responsibility as a prime contractor ora 
major subcontractor. 

(3) Regarding other firms in this field, Bendix would prefer to make no 


specific recommendations. 
BEnprx AVIATION Corp. 


In answer to your telegram of May 31, 1956, we are pleased to assist the Joint 
Committee on Atomic Energy with the requested information. 

1. Blaw-Knox has had extensive experience in the atomic-energy program, 
having been continuously engaged as prime or subcontractor for the Atomic 
Energy Commission since 1946, and is currently active on major projects in the 
civilian atomic field. 

Our experience as engineers and constructors covers a wide range of major 
projects for the Atomic Energy Commission, including feed materials plants, 
chemical separation plants, the materials testing reactor, and the components 
of power reactors. 

2. Blaw-Knox has adequate staff and facilities to assume prime responsibility 
for the engineering and construction of the nuclear and heat-generation portion 
of a prototype reactor project. For a complete atomic powerplant, Blaw-Knox 
would collaborate with concerns that are expert in the power-generation field 
and with whom Blaw-Knox has been associated in the past. 

3. In our work in the atomic-energy field, Blaw-Knox has been associated with 
many concerns which are eminently qualified to make major contributions to a 
reactor-prototype project. Westinghouse Electric Corp., General Electric Co., 
Babcock & Wilcox, and North American Aviation Co. are firms that fall in this 
category and are those with whom Blaw-Knox would collaborate most effectively 
in handling a complete atomic-power project. 

We appreciate your consideration of Blaw-Knox in this inquiry and trust that 
the information we are able to give will prove helpful. We welcome the oppor- 
tunity to be of additional assistance if the need arises. 

Very truly yours, 
Biaw-Knox Co. 


Your telegram requests information concerning our interest in the subject 
program. We have given answers following each question asked. 

1. Does your company have any experience in the atomic-energy program? 

Burns & Roe, Inc. has had experience in the atomic-energy program. We are 
currently working on the following projects: 

(a) Shippingport steam electric station for the Duquesne Light Co. Con- 
struction and engineering as required for Duquesne Light Co.’s part of this 
project. 

(b) Green Salt plant, Weldon, Mo. Subcontract work for Blaw-Knox Corp. 

(c) ANP scoping assignment for Pratt & Whitney Aircraft Division of United 
Aircraft Corp. 

(d) In addition to the above Atomic Energy Commission work, we have an 
assignment from a leading equipment manufacturer to provide preliminary 
design of the capitalized cost for a 100,000 kilowatt nuclear powerplant. 

2. If the Government undertook to design and construct one or more additional 
prototype reactor projects, is your firm qualified to assume full or partial respon- 
sibility for carrying on such a project under prime contract or subcontract? 
If partial responsibility, please indicate what part of a reactor project you could 
undertake. 

(a) Burns & Roe is capable of carrying on an atomic-energy project on a prime 
contract basis. As the prime contractor, we might either have subcontractors, 
or form a joint endeavor with other firms, where such action was desirable. 
We have on our own staff engineers who are familiar with reactor design and 
components of a nuclear powerplant. From past experience, Burns & Roe is 
a qualified to undertake the engineering and design of a power reactor 
project. 
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(b) We have engineered, designed and/or constructed steam-electric generat- 
ing stations whose combined capacities exceed 2 million kilowatts. We are en- 
closing printed information to illustrate a few of these powerplants. 

(c) For the last 10 years we have also designed test facilities for the aero- 
nautical field, and the total capital cost of completed projects exceeds $200 mil- 
lion, Enclosed is printed information to illustrate a few of these projects. 

3. Do you know of any other firms which might make a contribution to a 
reactor project ? 

There are undoubtedly many other good engineering firms which can and 
have made a contribution to reactor projects. However, we are not in a posi- 
tion to make recommendations. 

If more detailed information is desired, we will be pleased to elaborate. 


Sincerely yours, 
Burns & Ros, INc. 


Question 1. Does your company have any experience in the atomic-energy 
program? Answer. Yes, our company has been engaged as both prime and sub- 
contractor on AEC work since 1945. Currently have senior engineer employee 
in attendance Oakridge School of Reactor Technology with others following. 
Actual experience in fabrication of reactor components. Joint venturer in pro- 
posals to AEC for design, fabrication and construction of complete reactor instal- 
lations. Currently have approximately 60 Q cleared administrative, engineer- 
ing, shop and field construction personnel. Have access permit. Self-engaged 
in studies. 

Question 2. If the Government undertook to design and construct one or more 
additional prototype reactor projects, is your firm qualified to assume full or 
partial responsibility for carrying on such a project under prime contract or 
subcontract. If partial responsibility, please indicate what part of a reactor 
project you could undertake. Answer. Our company qualified to carry on proto- 
type reactor projects as a prime contractor; however, depending on the basis 
requirements, might prefer to join with other companies as we have previously 
in proposals to Atomic Energy Commission and also the Army. Your inquiry of 
great interest. It will be our pleasure to furnish more detailed qualification 
information when required. 


CONSOLIDATED WESTERN STEEL, Drvision UNITED States Steer Corp. 


Retel civilian reactor program, following are answers to information requested : 

(1) Yes, but limited. 

(2) Partial responsibility as follows: Design and construction of complete 
structures, buildings and services for reactor (reactor itself to be designed and 
built by others). 

(3) Only companies undoubtedly already well known to committee. 


Day & ZIMMERMANN, Ino. 


Question 1. The Dow Chemical Co. has had extensive experience in atomic- 
energy programs. We designed and operate the Rocky Flats plant of AEC. 
We have done extensive research on ore processing, purification of feed material, 
high-temperature material for construction, processing of spent fuel elements, 
as well as studies for the ADC on the L. M. F. R. Our staff director, Dr. J. J. 
Grebe, has attended the Oak Ridge reactor school and has been a consultant for 
several agencies and companies. In the atomic-energy field, we have a large 
scientific staff, a core of nuclear physicists, and competent and sizable engineer- 
ing department. We were one of the first companies to enter on reactor studies 
for civilian use. We own and operate a Van De Graaff accelerator. 

Question 2. We feel competent as a prime contractor in the field of our major 
interest which are the L. M. F. R. and in the chemical facets of the civilian 
reactor program. 

Question 3. Our experience with Babcock & Wilcox, Bechtel Corp., General 
Motors, and North American Aviation would lead us to believe that all have 
background which would be valuable in such a program, 


Tue Dow CHEMICAL Oo. 
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Re telegram May 29. (1) We presently are contractors for the construction 
of the nuclear portion of the Shippingport atomic powerplant and our pipe- 
fabricating facilities are fabricating the pipe for the nuclear plant; likewise 
have pipe-fabricating contracts for other atomic projects. (2) We are capable 
of performing any and all construction services and providing any field engi- 
neering required to construct complete nuclear powerplants. 

DBAVO Corp. 


With regard to your telegram concerning consideration by a joint committee 
of proposals for acceleration of the civilian reactor program, we are pleased to 
give you the following information: 

1. Our company does have certain and limited experience in the atomic-energy 
program. This experience has been in connection with the furnishing of classified 
components for the gaseous diffusion plant at Oak Ridge, Tenn., the con- 
struction of certain electromagnetic pumps for liquid sodium primary loop 
coolant, the development of a special shaft seal for primary loop water pumps, 
and the furnishing of more or less standard motors and pumps as auxiliary 
equipment. 

2. Fairbanks, Morse & Co. has a large staff of engineers skilled in various 
phases of electrical, hydraulic, and mechanical engineering but does not have a 
nuclear engineering staff as such, although we do have quite a few of our 
engineering staff cleared for various phases of atomic-energy work. We would 
say that we would not be qualified to assume responsibility for carrying on a 
project in connection with prototype reactors as a prime contractor. We would 
say further that perhaps our principal interest would be in the supplying of 
component equipment where the design of such equipment has already been 
accomplished. 

3. With reference to the third question of your telegram, we would say that 
there are a great many firms which are in a position to make a contribution to 
a reactor project. This is a growing industry and most of the large manu- 
facturing firms in the country, as well as a great many of the smaller firms, 
are interested in the reactor-development program. 

Please let us know if we can give you any further information. 

Sincerely, 
FAIRBANKS, Morse & Co. 


In answer to your telegram concerning civilian reactors we are pleased to 
submit the following information on behalf of Morrison-Knudsen Co., Inc., and 
its subsidiary, the H. K. Ferguson Co. 

Question 1. Does your company have any experience in the atomic-energy 
program? 

Answer. We have had a wide variety of experience since 1944 in the engi- 
neering design and construction of atomic-energy plants. We engineered and 
built in cooperation with the Brookhaven reactor-design group, the Brookhaven 
reactor together with its laboratory facilities. We designed and built the 
thermal diffusion plant at Oak Ridge, Tenn. We built the cyclotron laboratory 
at Brookhaven and the foundations for the cosmotron, and we designed and 
built a waste-disposal tank farm at Hanford. We currently have a contract 
at Oak Ridge for the performance of an estimated $20 million of construction, 
modification, and maintenance work at Oak Ridge, Tenn. This includes work 
in area No. 5. We last year completed construction of the new uranium mill at 
Monticello, Utah. In addition, we have constructed a large number of industrial 
powerplants in the United States over the past 35 years, and many industrial 
and public-utility plants abroad. 

Question 2. If the Government undertook to construct one or more additional 
prototype reactors, is your firm qualified to assume full or partial responsibility 
for carrying on such a project under prime contract or subcontract? If partial 
responsibility, please indicate what part of reactor project you could undertake? 

Answer. We are competent to carry out a prime contract for the engineering 
and construction of a civilian power reactor. We are not qualified to design or 
fabricate the nuclear components. We would propose to subcontract the nuclear 
components, design, and fabrication to such firms as Nuclear Development Cor- 
poration of America, Babcock & Wilcox, General Electric, Westinghouse, AMF 
Atomics, Atomics International, Combustion Engineering, Foster Wheeler, Alco 
Products, Glenn L. Martin, General Dynamics, and any other qualified reactor 
designers. 
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Section 3. Do you know of any other firms which might make a contribution 
to a reactor project? 

Answer. We believe the firms mentioned above are all competent to design the 
nuclear components of a civilian reactor. There are also companies who spe- 
cialize in fuel elements, such as Sylvania; companies who specialize in control 
rod assemblies, such as Ford Instrument; companies who specialize in instru- 
mentation, such as Minneapolis Honeywell and Bailey Meter; and companies 
who specialize in pressure vessels and heat exchangers. Other companies, of 
course, are qualified to act as prime or subcontractors. We presume they will 
speak for themselves. 

Very truly yours, 


Tue H. K. Fereuson Co. 


Reference to your wire this date we reply as follows: 

1.. Yes; we have experience in the atomic energy program. We were the prime 
contractor and constructed the materials testing reactor at Arco in 1952. We 
submitted proposal jointly with Westinghouse Airbrake for appr at Fort Belvoir, 
Va., and were second low bidder and have made numerous studies and proposals 
for the civilian power reactor program. 

2. Our company is qualified to assume full responsibility as prime contractor 
for one or more reactor projects. This includes design, procurement, erection, 
inspection, expediting, and all other phases involved. We would require outside 
consulting services for nuclear physics only to supplement our nuclear staff. 


Tue FLUOR Core 


The following is in reply to your wire of June 1, 1956, in which you request 
information in connection with consideration by the joint committee of proposals 
for acceleration of the civilian reactor program. 

1. The Ford Instrument Co. has had experience in the design, development, 
manufacture, and testing of reactor control system components for the naval 
propulsion reactor systems; and has conducted some preliminary studies which 
culminated in a contract with the Commission for a feasibility study of closed 
cycle gas-cooled power reactor systems. We have submitted a proposal to the city 
of Holyoke for the design and construction of this type of reactor under the 
second round power demonstration reactor program. We have also submitted 
a proposal to the Maritime Administration for a design study of this type of 
reactor for use in the propulsion of a tanker. Both are currently being evaluated. 

2. The Ford Instrument Co. is qualified and interested in assuming the full 
responsibility for carrying out a prototype reactor project. It should be pointed 
out, however, that portions of a reactor powerplant such as turbo machinery, 
generators, pressure vessels, and heavy piping, and architect engineering services 
would be let out on subcontract. 

3. Since the list of firms which are apparently equipped to make a contribution 
to a reactor project is quite lengthy, we would suggest that you communicate 
with the Atomic Industrial Forum, 216 Madison Avenue, New York, N. Y. It is 
our opinion that they are better equipped to supply this list of firms. 

We trust that this information is adequate for your immediate purpose. We 
will be happy to furnish such additional information as you may require. 

Very truly yours, 
Forp INSTRUMENT Co., 
Division of Sperry Rand Corp. 


We respond to your telegram of June 1, 1956, with the following information : 

The experience of the Foster Wheeler Corp. in the atomic energy program 
is described by the following listing of nuclear projects completed and underway : 

1. Consultant to the Oak Ridge National Laboratory in their investigation of 
helium-cooled power reactors. 

2. Consultant to the Westinghouse Atomic Power Division on heat tran-fer 
and fluid flow problems involved in the design of the submarine thermal reactor. 

3. Consultant, designer, and fabricator to the Knolls Atomic Power Laboratory 
on the liquid metal heat exchanger test loops for the submarine intermediate 
reactor. 

4. Designer and fabricator of a liquid metal heat exchanger for the mine safety 
appliance test loops. 
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5. Designer and fabricator of six steam generating units under contract to 
the Westinghouse Atomic Power Division for the Bettis Mockup, the Mark I 
at the National Reactor Testing Station in Arco, Idaho, and the Nautilus. 

6. Architect-engineer for the Idaho chemical processing plant. As architect- 
eg Foster Wheeler supplied the process design, engineering, and inspection 
srvices. 

7. Designer and fabricator of large cooling towers for the gaseous diffusion 
plant at Oak Ridge under contract to the W. L. Maxson Corp. 

8. Designer and fabricator of 2 of the 4 boilers required for the pressurized 
water reactor, under contract to the Westinghouse Atomic Power Division. 
(Shippingport nuclear powerplant project.) 

9. Nuclear power project program. 

Foster Wheeler, since 1952, has been actively engaged in a study of nuclear 
power generation under contract with the Atomic Energy Commission. Full 
partners in the effort are the Pioneer Service & Engineering Co. of Chicago, IIL, 
and the Diamond Alkali Co. of Cleveland, Ohio. Project consultant is Dr, T. H. 
Pigford of the Massachusetts Institute of Technology. 

The first year was spent by the group in reviewing existing and proposed 
reactor designs suitable for power production. 

In the second year, the group investigated the feasibility of a fluidized solids 
reactor. Several experiments, conducted in both the Foster Wheeler and Diamond 
Alkali Laboratories, showed that this system did not have the desirable nuclear 
and mechanical characteristics that stable nuclear power reactors require. 

The group has just completed a reference design for a homogeneous power 
breeder. Various nuclear parameter studies were completed with the aid of the 
ORACLE at ORNL, and meetings with possible vendors are underway to deter- 
mine costs. The homogeneous power system is now being offered to utilities. 

10. Fabricator of 50 large heat exchangers for the Savannah River project 
under contract to EB. I. du Pont de Nemours & Co. 

11. Developer of designs and manufacturing techniques for steam generators 
for the homogeneous reactor program at Oak Ridge under contract with Carbide 
& Carbon Chemicals Co. The contract includes the design, construction, and 
operation of a thermal shock test loop. 

12. Fabricator of 2 steam generators for the homogeneous reactor test at 
Oak Ridge. 

18. Designer and fabricator of a model steam generator and pressurizer for 
the homogeneous reactor test mockup at Oak Ridge. 

14. Fabricators of chemical processing plant components for Hanford under 
contract with the General Electric Co, 

15. Designer, fabricator, and operator of a thermal shock test loop for the 
Westinghouse Atomic Power Division. 

16. Designer, fabricator, and operator of the Livermore pool type reactor for 
the United States Atomic Energy Commission. 

17. Designer and fabricator of the pressurizer for the pressurized water reactor 
under contract to the Westinghouse Atomic Power Division (Shippingport nuclear 
powerplant project). 

18. Designer and fabricator of the steam generators and reactor vessel for 
the large ship reactor, under contract to the Westinghouse atomic power 
division. 

19. Designer, fabricator, and erector of a large liquid metal heater for the 
Pratt & Whitney division, United Aircraft Corp. 

20. Conceptual design of a fast reactor type nuclear powerplant utilizing 
pyrometallurgical processing techniques. Personnel undertook control and 
parameter studies. 

21. Feasibility study of a MTR type powerplant for a remote location. Per- 
sonnel participated in the nuclear parameter studies, 

22. Fused salt package feasibility study for use at a remote location. Per- 
sonnel undertook heat transfer and transient assignments. 

23. Various transient studies for a submarine reactor project. 

24. Massachusetts Institute of Technology Project Separation, 1954. This 
project entails a study of chemical processing techniques suitable for nuclear 
reactor fuels. Personnel participated in the engineering and economic evalu- 
ation section. 

2. Should the Government undertake to design and construct one or more 
additional prototype reactor projects, our firm is qualified and prepared to 
undertake full responsibility for carrying out such a project as prime con- 
tractor, or to assume partial responsibility as a subcontractor for the design, 
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fabrication, and installation of the reactor loop, or components thereof, such as 
reactor vessels, heat exchangers, pressurizers, and other fabricated items. 
8. Other fabricators of heavy pressure vessels and heat exchangers, like our- 
selves, should be capable of supplying nuclear plant components. 
Yours very truly, 
FostER WHEELER CorP. 


In answer to your telegram of June 1, 1956, relative to the ability and quali- 
fications of our company with respect to the atomic energy and nuclear reactor 
programs, may I give you our qualifications, as follows: 

1. A few years ago we completed the original installation of the Atomic Energy 
Feed Materials Center at Fernaid, Ohio. This work was done under the super- 
vision of the then existent New York Atomic Energy office. Prior to that and 
during the war we performed the very secret work at Decatur, Ill., which plant 
was operated by the Houdaille Hershey Corp. 

2. We have recently completed the construction work on the sodium reactor 
plant for the North American Aviation Corp. at Santa Susanna, Calif. This 
is one of the first private nuclear reactor plants to have been completed struc- 
turally. 

3. Our organization, started in 1882 incorporated in 1901 under the laws of 
the State of New Jersey, has been continually active in all branches of con- 
struction work. During the war we were one of the most active contractors 
on war work, having done a tremendous volume for the Bureau of Yards and 
Docks, the Defense Plant Corporation, Army Air Force, and others. 

While we do not sell ourselves as architects-engineers-contractor, we have in 
our employ competent architects and engineers, satisfactory to work with other 
complementing organizations for the completion of any type of project. Normally 
when requested for a “package deal” we solicit the help of independent architects 
and engineers to work with us on the development of plans, specifications, etc. 

We will be only too happy to work with you on any new nuclear-reactor-develop- 
ment work throughout the country. 

For your information we have well-established offices in Boston, Mass., Pitts- 
burgh, Pa., Chicago, Ill., Los Angeles, Calif., Dallas, Tex., Atlanta, Ga., Washing- 
ton, D. C., with our central office located here in New York. At the present time 
we are operating in 37 of our 48 States. 

Very truly yours, 
GeorceE A. Futter Co. 





This is in response to your wire of May 31. 

Our firm has designed numerous atomic-energy plants, including reactor plants 
at Hanford Engineering Works, gaseous diffusion, and other plants at Oak Ridge, 
Paducah, and Portsmouth. We are qualified to assume overall responsibility for 
design of prototype reactor plants. 

We are qualified, without outside assistance, to plan the general functional 
arrangement of such plants, completely design the heat exchanger, steam genera- 
tion, and electrical systems, all architectural and structural work. For the de- 
sign of the reactor and associated facilities handling nuclear materials, we would 
require the assistance of consultants. 

We would be interested either in prime contracts under which we would retain 
consultants for those portions of the work outside our capabilities, or in sub- 
contracts covering work within our usual scope of services. 

We thank you for your inquiry. 

Sincerely yours, 
Girrets & VALLET, INC. 


1. The J. A. Jones Construction Co. has had more experience and more varied 
experience in the atomic-energy program than any other construction company. 
We began work under the Manhattan District at Oak Ridge in 1943, built a 
235,000-kilovolt-ampere steam plant. This we built and put the first unit in 
operation in 10 months. Simultaneously we began construction of K-25 and 
K-27, installed all equipment and gave the equipment its preoperational run before 
turning over to Union Carbide & Carbon who had an operational contract. 

We then modernized and built some new facilities at X-10 where the Oak 
Ridge Laboratory functions. We demolished S—50, which was highly radioactive. 
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We also handled considerable modernization and standby work for Y-12, the 
electromagnetic process plant. 

We were then transferred by,the Atomic Energy Commission to the Hanford 
engineering works where we have been handling either major construction 
projects or maintenance work continuously since 1946. We built some entirely 
new manufacturing plants and reclaiming plants, all highly technical, and rebuilt 
other manufacturing units. We have the largest number of highly trained elec- 
trical and mechanical engineers and mechanics who have been cleared for this 
type of work and who would be the nucleus of an expanded organization for 
any increase in this type of work. 

2. The J. A. Jones Construction Co. has consistently shown more interest in 
the reactor program than any other construction firm in the United States. We 
put together a joint ventureship, consisting of ourselves, General Electric, and 
Chicago Bridge & Iron, and submitted to the Atomic Energy Commission a pro- 
posal to build with our own funds an engineering test reactor on the Saluda 
River, about 40 miles west of Columbia, 8. O. We had options on the land, 
water rights, and the entire cooperation of the State government of South Caro- 
lina and the power company. We have reasons to believe the main reason this 
proposal was not accepted by the AEC was because the insurance feature had 
not been worked out to the extent it seems to be done at this time. 

In this proposal for the ETR, the J. A. Jones Construction Co. was the sponsor, 
or managing partner, and we proposed not only to design or have designed, and 
construct, but also to manage the ETR. We had personnel lined up at that 
time thoroughly competent for the management functions, and believe we can 
do so again. 

In addition to the above, on August 24, 1955, we submitted to the Atomic 
Energy Commision a proposal to construct the proposed ETR for Idaho Falls, 
Idaho. 

To summarize, we have handled major construction projects at Oak Ridge, 
Tenn., and at Richland, Wash., and have proposed to design, construct, and 
manage the reactor to be located in North or South Carolina; and also to con- 
struct a reactor at Idaho Falls. Our interest is still keen in this atomic energy 
program and we hope that we can be used to the fullest extent. 

In further answer to question 2, we can assume the full responsibility for 
such a reactor program or any part that the AEC would want us to handle. We 
would prefer to be the prime contractor. We are available for personal confer- 
ences at any time in connection with this program. We suggest that the proposal 
which we submitted to the AEC on the ETR for the Carolinas is available from 
their files and should be of considerable interest to you. 

Thanking you, we are 

Sincerely yours, 
J. A. Jones Construction Co. 





Re your telegram May 29 regarding our qualifications to participate in proposed 
civilian reactor program acceleration. 


1. Kaiser Engineers has had experience in atomic-energy program including 
construction of large production reactor facilities at Hanford, design and con- 
struction of engineering test reactor at NRTS, and many smaller engineering 
and/or construction projects for AEC at Livermore, Lockland, NRTS, Inyokern. 
We also had nuclear power study agreement with AEC and have completed pre- 
liminary engineering designs of various reactor concepts for nuclear-power 
generation. 

2. Kaiser Engineers is qualified to assume prime contractual responsibility 
for design and construction of reactor project. We would employ subcontractual 
assistance for reactor physics mathematics. In addition we might provide for 
certain special nuclear component design through vendors handling such equip- 
ment (for example, fuel components, control-rod drives, etc.). This is relation- 
ship we currently have with AEC on ETR turnkey. 

3. Firms whom we consider qualified to assist us in such a project would be 
American Radiator & Standards, Internuclear Corp., NDA, AMF, B. & W., 
Atomics International, GE. We will submit to you within next 2 weeks special 
brochure pertaining to our qualifications to construction services. It is possible 
that other companies in Kaiser Industries affiliated to Kaiser Engineers might 
qualify to operate reactor facility as source of industrial power. 


Kaises ENGINEERS. 
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Reference your wife May 29 M. W. Kellogg Co. through its subsidiary Kellex 
Corp., designed and engineered diffusion plant at Oak Ridge and has broad expe- 
rience in all types of chemical processes involving design, engineering, procure- 
ment, and construction. We are fully qualified to assume complete responsibility 
as prime contractor. We know of no other company better equipped for contri- 
bution to studies of feasibility, design, and erection of this type project, 


Tue M. W. Kexioae Co. 


Re your telegram June 1, 1956: No. 1, we have just completed construction of 
the gaseous diffusion plant in Pike County, Ohio. This is approximately a $1 bil- 
lion project completed 6 months ahead of schedule; No. 2, we feel that we are 
qualified to assume full responsibility as a prime contractor for construction of a 
reactor project ; No. 3, we personally know of no other construction firms at this 
time who might make a contribution to the reactor project. We will be very 
pleased to meet with you to discuss further details relative our qualifications, ex- 
perience, organization, financial background, at your convenience. 


Peter Kiewit Sons Co. 


This will acknowledge your telegram of June 1. 

Our comment on question 1 is that we have been building up a group dealing 
with this field for the past 18 months. At the present time we feel particularly 
competent to design, build, and operate uranium feed material plants. It is our 
intention to bid on the present AEC 5,000-ton uranium feed material on October 
1. We are also acquiring a small group that have some training and experience 
in nuclear reactor design. 

Question 2: If the Government undertakes to design and construct one or more 
additional prototype reactor projects, we feel that it will take some time before 
we can be qualified to assume full responsibility for carrying out such a project 
under prime contract. In this connection we have recently bid on the liquid 
metal fuel reactor experiment, and while we were not awarded the bid, we 
understand that we rated number two on the list of bidders. We should have 
one of these experimental study jobs to enable us to build up a competent staff, 

We wish to warn you that in our opinion the country does not have enough 
scientific and engineering talent to undertake a greatly accelerated civilian reac- 
tor program and must advise you not to go too fast. If new plants are suddenly 
authorized, the major engineering firms will be forced to rob each other of 
experienced and talented men, thus slowing down the whole program. 

Question 3. We cannot at this time give you the names of other firms which 
might make a contribution to a reactor project. We believe that there are 
already many in the field who have ambitions in that direction. 

We hope to hear further from you, and if there is any additional information 
we can supply we will be glad to do it. 

Sincerely yours, 
Koprers Co., Iyc. 


Re your wire (1) Arthur D. Little, Inc., has extensive experience in atomic- 
energy program, (2) Arthur D. Little, Inec., and affiliate Nuclear Metals, Inc., 
qualified to undertake fuel element and certain reactor component research 
development and prototype manufacturing work. 

ARTHUR D. Latte, INc. 


In connection with the receipt on June 4 of your telegram concerning proposals 
for acceleration of the civilian reactor program, it is our pleasure to answer 
your questions, as follows: 

1. The Lummus Co.’s experience in the atomic energy program is connected 
with the following projects : 

A. Design, engineering, and procurement of heavy water process facilities at 
the Savannah River plant. 

B. Design, engineering, and procurement of a portion of the heavy water 
process facilities at Dana, Ind. 

©. Design, engineering, and procurement of uranium recovery facilities for the 
Savannah River plant. 

D. Design, engineering, and fabrication of acid recovery facilities for Hanford, 
Wash. 
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E. Under our access permit No. 472, we have been studying and investigating— 
(a) Feed materials processes. 
(bd) Waste disposal methods. 
(c) Fuel reprocessing processes. 

F. At the present time we do not have any active AEC design or engineering 
work under contract. 

2. We believe we are qualified to assume either full or partial responsibility 
for carrying out a prototype reactor design project. We believe we are especially 
qualified in the fields of feed materials processing, fuel reprocessing, and waste 
disposal. We are experienced in powerplant design and construction. 

3. Other firms who might make a contribution to a reactor project and are in 
fact now doing so are Combustion Engineering Co. and Babcock & Wilcox Co. 


Tue LumMMvus Co. 


In answer to your telegram of June 1 requesting information in connection 
with the consideration by the Joint Committee of proposals for acceleration of 
the — reactor program, we submit the following information for your 
appraisal. 

Our company has had experience working with the application of atomic 
energy in the generation of electrical power for nonmilitary uses since the spring 
of 1954. At that time our company bid on the APPR proposal for the Army Re- 
actors Branch of the Atomic Energy Commission. Since that time we have 
carried on work in the power package reactor field under our own initiative and 
have held various subcontracts and prime study contracts with the AEC. 

Our prime interest has been in the packaged power field and the small power 
station unit type of power generation. We have been interested in pressurized 
water systems; however, we are now considering other types, mainly the gas 
cycle type. 

We have developed a tubular fuel element which is now undergoing final test- 
ing. This element is not of a new concept; however, we are the first company 
to carry out development to this extent. 

At the present time we are engaged in a classified prime contract with the 
Commission, a welding research study as a subcontractor with Union Carbide 
Nuclear Co. and undertaking development of nuclear power under our own initia- 
tive for pressurized water systems of varying enrichment. 

If the Government were to undertake the design and construction of an addi- 
tional prototype reactor project, we feel our firm would be qualified to assume 
complete and full responsibility for carrying out such a project under a prime 
eontract. Certainly portions of a reactor project would be subcontracted to 
other companies ; however, we have the technical manpower and background and 
financial responsibility to undertake a complete program. 

Other firms which might make a contribution to a reactor project would be 
those companies with experience in the fields of construction, pressure vessels, 
electrical generation, and the like. 

We appreciate your inquiry, and we hope that this letter will contribute the 
information you desire. If we may be of assistance to you in any way, please 
feel free to call upon us. We would be willing to make available to you at any 
time personnel from our organization for consultation or information about our 
activities. 

Very truly yours, 
THe Gienn L. Martin Oo. 


Reurtel June 2, Metals & Controls (1) has 4 years’ experience fabricating fuel 
elements and fuel element components for atomic-energy programs; (2) could 
accept partial responsibility in expanded program of reactor projects for fabrica- 
tien of fuel elements thereunder, either as prime contract or subcontract, 


METALS & CONTROLS CorP. 


Reurtel relative to civilian reactor program: (1) Our company has had con- 
siderable experience in engineering and construction in atomic-energy program. 
(2) Our company would be qualified to assume partial responsibility for carrying 
on prototype reactor projects. Our responsibility would include design engi- 
neering and construction of structures and mechanical work, but would not 
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include design of reactor itself. (3) I believe you would get a very comprehensive 

answer to question 3 by referring to the Atomic Industrial Forum, 260 Madison 

Avenue, New York, or to Mr. Walker L. Cisler, president of the Detroit Edison Co. 
Additional information on our company will follow by mail. 


FF. H. McGraw & Co. 


Reurtel June 1, received yesterday, we are pleased to furnish the following 
information : 

1. McKee is now executing second subcontract with Westinghouse atomic- 
power division, prime contractor to AEC, for design of expended core facility. 
First subcontract was design of auxiliary facilities for AlW, prototype for large 
ship reactor. Organization includes engineers with experience on ANP program, 
projects at Hanford Works and Knolls. 

2. McKee is qualified to assume responsibility for prototype reactor project 
as prime or subcontractor with collaboration of one or more firms listed in 
item 8. McKee could undertake engineering of all auxiliary facilities including 
containment vessel, reactor auxiliaries, cooling water system, building struc- 
tures, laboratories, shops, site development, personnel, and administrative 
facilities. 

3. Other firms which would contribute to prototype reactor project and with 
which we have made arrangements to collaborate include Westinghouse, General 
Blectric, or Babcock & Wilcox on reactor proper, and Brown Instrument or 
Leeds & Northrup on reactor instrumentation. 

Please advise if further information is required. 


ArtrHuur G. MoKee & Co. 


Question No. 1 


Nuclear Science & Engineering Corp., organized in 1954 and located in Pitts- 
burgh, Pa., is already an important organization in the nuclear field. NSEC is 
a service research and development organization dedicated to fulfilling the needs 
of the rapidly growing nuclear power industry and to helping all industry to 
exploit fully the industrial applications of radioactivity. 

The firm is staffed with leading scientists—chemists, physicists, health physi- 
cists, biologists, and engineers. It ha a comprehensive network of laboratory 
facilities, including a general radiochemical laboratory, a radiobiology labora- 
tory, a physical laboratory, a darkroom and two counting rooms, and both low- 
level and semihot laboratories. It is fully equipped to offer a large range of 
services from fundamental and applied research and development through tech- 
nical services like nuclear measurements in the fields of chemistry, physics, engi- 
neering, biology and medicine; analyses; design; and testing. It can operate 
purely on a consultative basis, supplement clients’ engineering staffs with the 
services of its specialists, or utilize only its own staff and facilities to fulfill 
clients’ needs. In both staff and physical facilities, the corporation is oriented 
to render services in the field of nuclear-power deevlopment and to industry in 
general. This scope is further broadened by the fact that the organization’s 
services are also utilized by universities, hospitals, museums, insurance com- 
panies, and reearch institutes. 

As a service research and development operation, we are working together 
for the great many companies directly involved in the field of nuclear power, 
as well as those interested in the industrial applications of nuclear techniques. 
Hence, our basic nature is such that we have a rather central position from 
which to view developments in the atomic energy field. This continually 
strengthens the judgments and capabilities of the staff. 

NSEC is now the only commercial producer of carrier-free cyclotron produced 
radioisotopes in the United States. 

NSEC has a prime contract with the Commission to study all of the waste 
disposal techniques that are in effect or being developed by the nuclear industry. 

NSEC staff can assist in writing a feasibility report and devise appropriate 
sosiiaaerstT procedures to cover the SS nuclear material control. This effort 

volves: 

(a) Integrating accountability functions into line organization. 
(b) Designing approximately 20 accountability forms. 
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(c) Prepare a procedure manual, in conjunction with your facility that 
will cover the contemplated operations. This manual will delineate the 
following: 

(1) Organization of material control persons. 

(2) Accounting records. 

(3) Statistical control. 

(4) Analytical methods for assaying SS materials. 
(5) Reporting procedures. 

(6) Step by step material control. 

(7) Security provisions. 

(8) Criticality precautions. 

(9) Health physics precautions. 

(d) Formal request for a special quota for SS materials. 

(e) Establishment of an accountability station. 

(f) Set up necessary books. 

(g) Establish reporting procedures for required monthly reports to the 
Commission. 

(h) Training accoutability personnel. 

Nuclear Science & Engineering Corp., in conjunction with its client will develop 
appropriate criticality precaution procedures to preclude the possibility of in- 
advertently forming a critical mass in the course of production. NSEC scientists 
have developed procedural techniques so that a production person (who may 
not be familiar with involved criticality calculations) can safety execute re- 
quired precautions. 

Routine low-level radiation monitoring and service is now being Supplied to 
industry from the Nuclear Science & Engineering Corp. the usual background 
of the instrument is 0.5 cycle per minute enabling the counting of samples con- 
taining activities below ambient levels; 8 inches of iron and 1 inch of mercury 
shielding, plus an anticoincidence counting circuit are used to obtain this low 
background. 


Question No. 2 


Under the present scope of interest of NSEC it is not anticipated that the 
corporation will participate as a prime or subcontractor in the design and con- 
struction of nuclear reactors. 


Question No. 3 


Westinghouse Dlectric Corp., North American Aviation, Nuclear Development 
Associates, General Blectric, Olin Mathieson Chemical Corp., Combustion Engi- 
neering, Inc., Babcock & Wilcox, Convair, etc. 

Your interest in Nuclear Science & Engineering Corp. is indeed appreciated. 
If there is any additional information you may require, please get in touch with 
me. 

NUCLEAR SCIENCE & ENGINEERING CORP. 


Item 1: In response to your telegram, we wish to assure that the Ralph M. 
Parsons Co. is extremely interested in the accelerated reactor program and is 
well qualified to undertake full and complete responsibility for the design, pur- 
chase of materials for, and construction of any of the prototype reactors being 
considered. 

Item 2: We have a staff of 1,100 people in our home office in Los Angeles and 
several thousand constructors in the field and we can assign an adequate number 
of personnel to your work immediately. Many of these are engaged in the design, 
procurement, and construction of nuclear energy and nuclear propulsion facili- 
ties. 

Item 3: We have designed, constructed, and supervised construction of facilities 
at Los Alamos in amount of $25 million. We are presently designing and super- 
vising construction of ANP facility at National Reactor Testing Station, Idaho, 
in amount of $40 million and proposed additional work in amount of $80 million. 
We have completed design and will supervise construction of $8 million nuclear 
energy test facility including 10-megawatt reactor for Wright Air Development 
Center, Dayton; are designing same type facility for Naval Air Development 
Center, Johnsville, Pa.; and will design one for Convair, Fort Worth. We are 
designing $2 million reactor facility for Curtiss-Wright Corp., and other classi- 
fied nuclear facilities. We are associated with North American Aviation in 
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design, purchase of materials for, and construction of 100-kilowatt Consumer's 
Public Power District power reactor at Lincoln, Nebr., and on 12,500-kilowatt 
nuclear powerplant for Piqua, Ohio. We are developing master plans for nuclear 
aircraft facilities for Air Force and engaged by Office of Naval Research to do 
facilitiy planning, safeguards analysis, and site selection for Navy nuclear sea- 
plane program. We are also engaged in two very highly classified nuclear pro- 
pulsion programs for contractors of Air Force and Atomic Energy Commission. 

Item, 4, we would like to assume full and complete responsibility for design, 
procurement, construction, and operation. We have ample financial and per- 
sonnel capacity to accomplish largest program you contemplate. We will make 
available to you, when you require, substantiating data and figures relating 
to above. 

Item 5, with regard your question concerning other contractors, we suggest 
you contact the Atomic Energy Commission where we are sure you will find 
the most complete list of people qualified for this class of work. 

Item 6, we are delighted to receive your communication and wish to cooperate 
with you in whatever program is undertaken. You can contact us direct in this 
office or can contact Hatton C. Smith, vice president in charge of our Washington 
office at 1001 Connecticut Avenue NW., telephone District 7-3300. 


Tue Ratpu M. Parsons Co. 







Re your wire May 29, in answer to your question No. 1: Since 1952 we, in 
conjunction with Foster Wheeler Corp. and Diamond Alkali Co., have had a 
study contract with the Atomic Energy Commission to investigate the feasibility 
and economic aspects of atomic energy as applied to power production. At 
present we are furnishing architect engineer services as subcontractor to Argonne 
National Laboratory on their low-power reactor project (ALPR). 

In answer to question No. 2: Consider we are qualified for partial responsi- 
bility on subcontract basis, we are qualified for responsibility covering architect 
engineer services, including structural, mechanical, and electrical design of 
project but excluding the reactor and its specific controls. 


PIONEER SERVICE & ENGINEERING Co. 





1. We have had extensive experience in the atomic energy program as prime 
contractor on a large project at Oak Ridge and smaller projects elsewhere as 
well as being construction subcontractors to Carbide at Oak Ridge, architect 
engineer subcontractor to Westinghouse on STR test facility at National Reactor 
Test Station in Idaho and also have done other work in the program. 

2. We are qualified to assume full responsibility for design and construction 
of facilities and plants but we are not qualified to design the nuclear reactor 
itself nor the nuclear portion of the instrumentation and controls. We could 
team up with a firm specializing in these phases to do a turnkey job. 


Tae Rust ENGINEERING Co. 





Replying to your telegram, Sanderson & Porter have performed and are per- 
forming work in the atomic-energy field. If the Government undertook to 
design and construct one or more additional prototype reactor projects Sander- 
son & Porter are qualified to assume responsibility for the design, engineering, 
and construction of a complete facility but do not choose as a matter of policy 
to design, engineer, and fabricate the reactor itself. 


SANDERSON & PORTER. 





Referring to your telegram of May 29, we wish to supply the following infor- 
mation regarding the different questions in your telegram: 

1. We have had considerable experience in the atomic-energy program from 
the time the Oak Ridge development was started and through the subsequent 
development at Paducah and Portsmouth, all as outlined in the enclosed memo- 
randum. 

In regard to atomic power development, we have done the complete engineering 
design for the boiling water reactor now being installed at Argonne National 
Laboratory and have also done the engineering for the turbine installation in 
connection with the boiling water reactor at Arco, Idaho. 
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We are at the present time engaged in the design of the containment vessel for 
the atomic powerplant which will be installed at the World’s Fair in Brussels, 
Belgium, for operation in 1958. 

We have, in conection with 13 of our utility clients, maintained an atomic 
power engineering group to follow the atomic power developments, 

2. We feel that we are well qualified to assume full responsibility for carrying 
on architectural-engineering design for the prime contract for an atomic power- 
plant. Due to the fact that we do not maintain experimental and manufacturing 
facilities, we would of course make use of consultants or subcontractors for the 
specific reactor problems which would require experimentation. Such consultant 
service could be furnished by one of the national laboratories or manufacturing 
concerns. 

3. We would hesitate to suggest the names of other companies for these projects. 

We will be glad to furnish any additional information which you may require, 

Very truly yours, 
Sargent & Lonpy, 


I wish to acknowledge your telegram and I am glad to give you the following 
information in answer to your questions: 

1. We do not have any experience in the atomic-energy program, although the 
AEC has always invited us to submit proposals in major construction work. 
Our subsidiary, the Ferro Concrete Construction Co. in Cincinnati have carried 
out several small construction contracts at Portsmouth and Fernald, Ohio. 

2. We are not qualified to design or operate reactor projects but we are con- 
fident that we are well qualified to construct such facilities from designs pre- 
pared by others. 

8. I am sure that the firms that we know best are well known to you, such as 
Babcock & Wilcox and Combustion Engineering. 

Very truly yours, 
TURNER CONSTRUCTION Co. 


Following information in response your telegram. (1) Vitro has had long 
and extensive experience in the atomic-energy program. Detailed letter on back- 
ground qualifications follows by special delivery. (2) We are prepared and 
qualified to accept complete responsibility for design, construction, and operation 
of prototype reactor. (3) In past and present projects have been associated 
with leading reactor manufacturers, Babcock & Wilcox, General Electric, Alco 
Products, and Westinghouse. Also familiar with suppliers of other reactor 
components, 

Vitro ENGINEERING, 


Confirming our wired reply to your June 1 telegram, I am attaching a de 
scription of Vitro projects associated with the atomic-energy program. Our 
applicable job history, begun in 1943 with the gaseous diffusion plants at Oak 
Ridge and continuing today, includes projects for the Atomic Energy Commis- 
sion, its contractors and private companies playing leading roles in the develop- 
ment of atomic energy. 

We believe the technical and administrative background afforded by this 
experience will enable us to make effective contributions to the accelerated 
reactor program under consideration. Of special importance is the overall 
familiarity with reactor project procedures gained in our role as nuclear con- 
sultants to Consolidated Edison Co. of New York, Inc., on their nuclear power 
station. In this capacity we have successively undertaken the evaluation of 
reactor proposals, assistance in the preparation of the construction permit 
application and preliminary safeguards analysis documents, are now initiating 
the detailed design engineering of the nuclear and conventional sections of the 
plant, and expect to follow through construction engineering and startup. 

We wish to assure you of the high degree of interest our management has in 
your program, which so closely fits our experience and our objectives in the 
atomic-energy field. 

Thank you for your interest in our organization and the opportunity of pre- 
senting this material. It is planned to contact you in the near future to deter- 
mine what additional information or action may be needed. 


Very truly yours, 
Vrrro EnctIneertne Drvisron. 
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HicHLIGHTs OF VITRO QUALIFICATIONS IN THE Reactor FIELD 


The following brief discussion of typical reactor work we have undertaken 
presents an indication of the type and size of reactors encountered and the range 
of engineering services provided : 

(a) As nuclear consultants to Consolidated Edison Co. of New York, Inc. in 
eonnection with their large scale nuclear-power project, we participated in an 
evaluation of several reactor types and design alternates proposed by three lead- 
ing reactor manufacturers. Additional assistance was provided in the prepara- 
tion of the construction permit application and preliminary safeguards analysis 
documents and we are now initiating the detailed design engineering of the nu- 
clear and conventional sections of the plant and expect to continue into the con- 
struction and startup phases. 

(b) For the past year the division has conducted a study of the power-reactor 
field under an industrial participation contract with the United States Atomic 
Energy Commission. This study concentrated on the fuel cycle, with the em- 
phasis on fuel-reprocessing techniques and economics, and required that we keep 
closely in touch with all reactor types and designs currently under investiga- 
tion and development for civilian power applications, and also with test and 
research reactor developments. These investigations are continuing under an 
access permit. 

(c) For the past several years the division has been a participant in the 
Atomic Power Development Associates (APDA) group, spearheaded by the De- 
troit Edison Co., which is engaged in the development of a large-scale fast 
breeder reactor. Further, we have done under APDA contract, conceptual de- 
sign studies of pyrometallurgical processing and remote fuel fabrication. 

(ad) We are currently preparing a conceptual design and economic analysis of 
two small reactors of different power level to be used as low level heat sources, 
under contract with the Engineering Research & Development Laboratory at 
Fort Belvoir, Va. 

(e) We have recently received a contract from Lockheed Aircraft Corp. for 
the complete design of a multimillion dollar, two reactor developmental facility 
for the study of shielding and radiation effects problems encountered in nuclear- 
power-propelled aircraft. 

(f) We were retained by the atomic power division of Westinghouse Electric 
Corp., Inc., to assist them in design studies in connection with a homogeneous 
power-reactor system. 

(g) Last year, working jointly with the Babcock & Wilcox Co., we prepared a 
conceptual design of a novel power-reactor system which combined the features 
of a homogeneous reactor and a boiling water reactor. 

(h) We have had engineers stationed at Oak Ridge National Laboratory and 
Argonne National Laboratory, working on the development of a homogeneous 
power-reactor system and a boiling water power-reactor system, respectively. 

(i) Several years ago we were called on by the United States Atomic Energy 
Commission to coordinate and edit a series of engineering handbooks of reactor 
technology, covering reactor physics, reactor engineering, reactor materials, and 
fuel processing. The first edition of this series was issued in 1953. 

(fj) Under contract to Westinghouse Electric Corp. we will shortly begin the 
design of a complex test loop to be installed at the ETR at Arco, Idaho. 

(k) For Alco Products, Inc. Vitro designed the APPR critical experiment 
facility to study specific reactor components under radioactive conditions. 

(1) We are currently executing two contracts to provide engineering assist- 
ance to the General Electric Co. in connection with special experimental facili- 
ties for their aircraft nuclear propulsion project. 

(m) Vitro has developed remote maintenance tools and techniques for the 
HRE program at Oak Ridge for Union Carbide Nuclear Co. 

In addition to the above projects, Vitro has designed and engineered several 
major facilities, such as radiochemical separations plants, at Hanford and Oak 
Ridge which, by reason of their requirements for radiation shielding and remote 
operation and maintenance, have given us considerable experience directly ap- 
plicable to the engineering of reactor installations. 


Chairman ANnperson. The hearings will adjourn. 


(Whereupon, at 5:15 p. m., Tuesday, May 29, 1956, the joint com- 
mittee adjourned sine die.) 











APPENDIX 


STATEMENT OF ATOMIC ENERGY COMMISSION ON STATUS OF FOREIGN REACTOR 
PRoGRAMS, May 22, 1956 


Mr. Chairman, in your letter of May 10, 1956, and in earlier meeting between 
the AEC and JCAE staff, the JCAE requested a status report on the foreign 
reactor program. The following information, prepared in response to that 
request, is drawn largely from unclassified publications and the visits of AEC 
officials to some of the nations covered. 

The industrial nations of the world fall into three general classes in the de- 
velopment of nuclear energy : 

I. Nations with large efforts, both in weapons and in power applications.— 
There are three nations whose programs are in this category: the United States, 
the United Kingdom, and the Union of Soviet Socialist Republics. 

II. Nations which have started or are just starting power reactor develop- 
ment.—Included in this group are: Canada, France, Belgium, Germany, Italy, 
Sweden, Norway, Japan, and possibly others such as Switzerland and the 
Netherlands. Some of these nations are interested in the initial purchase of 
power reactors from the United States or the United Kingdom. However, all 
of these nations are determined for the most part to do their own work and to 
develop their own nuclear power economy. 

III. Nations having an interest in nuclear power but not yet sufficiently ad- 
vanced in technology to go beyond the research-reactor phase.—The other nations 
contemplating nuclear development fall into this grouping. Several of the smaller 
nations have an interest in packaged power reactors. 

The status of nuclear power development in the nations of each class (except 
for the United States and U. S. S. R.) is summarized in the following: 


CLASS I 
United Kingdom 


The immediate objective of the British with their Calder Hall type plants 
is to produce plutonium, with power as a byproduct. Four power stations, 
containing eight dual-purpose reactors, are being build by the United Kingdom 
Atomic Energy Authority as the first step toward having nuclear power supply 
an increasingly large part of their future power needs. The British would 
rather import uranium than coal and oil. They were forced to make such a 
decision because of their domestic shortage of chemical fuels. According to 
their own estimates, United Kingdom nuclear power probably will not be com- 
petitive until 1965 or later. A more detailed summary of the United Kingdom 
nuclear power program is contained in a classified letter of March 8, 1956, from 
the General Manager, United States Atomic Energy Commission, to the chair- 
man of the Joint Committee on Atomic Dnergy. 

The only large reactors now operating in Britain are the two air-cooled 
graphite-moderated Pu production reactors at Windscale. The first Calder Hall 
reactor will go critical early this summer and will feed the first power into the 
United Kingdom Central Electric Authority distribution grid on October 17, 1956. 
The second reactor in this first power stage will be completed about 6 months 
later. A net generating capacity of 75 EMW is expected. The estimated cost 
of this station is $46 million, or $650 per kilowatt. Three additional plants, 
1 at Calder Hall and 2 at Chapel Cross, are expected to be completed in 1957-58. 
These are identical with the first Calder Hall power station. It is estimated 
that the cost of power from these plants will be about 20 or more mills per kilo- 
watt-hour, not including credit for weapon-grade plutonium. 

The second phase in the British nuclear power program consists of the con- 
struction by the CEA of three stations beginning in March 1957 with completion 
in late 1960 or early 1961. These are complete redesigns of the Calder Hall type 
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of reactor. The most recent estimates indicate that these power plants may be 
capable of 300 EMW per pair at a cost of $300 per kilowatt (not including U 
inventory). These reactors will emphasize the production of power as con- 
trasted with the production of Pu in the Calder Hall reactors. It is estimated 
that the power will cost 7 mills per kilowatt-hour after plutonium credit (2 to 3 
mills per kilowatt-hour), which is competitive with power from existing con- 
ventional plants, based on the British accounting system. In the United States 
the equivalent cost would be 10 to 11 mills per kilowatt-hour. 

Construction of a third phase of 3 more nuclear power stations is expected to 
begin about 18 months after the start of the second phase and to be completed 
by 1963. The second- and third-phase nuclear power stations will be built by 
private industrial companies under contract with the Central Electrical Author- 
ity, which will operate the stations and sell the Pu produced to the UKABA. 
The entire program—Calder Hall, Chapel Cross, and the first 2 increments of 
industrial installations—will, therefore, see 10 stations with 20 gas-cocled reactors 
under construction or in operation by the end of 1958, according to present plans. 
The electrical power represented by these stations will be about 2,000 MW, the 
cost from $600 million to $700 million, exclusive of development costs. By 
United States standards, these reactors do not appear “economical,” though they 
are attractive under the United Kingdom conditions of financing and Pu pricing. 

The UKABEA is also planning to build a prototype 100-EMW sodium graphite 
reactor which will produce power and some byproduct plutonium. It is intended 
that this prototype will serve as a first step in the construction of additional 
power reactors of this type to be completed by the CEA about 1965 and later. 

The UKABEA is also building a fast reactor experiment at Dounreay which is 
similar to the EBR-2. This reactor is a prototype for fast-breeder power reactors 
which, it is anticipated, will also be built for civilian power. 

The British have expressed an interest in building a nuclear-powered sub- 
marine. Under the present power bilateral agreement, there is considerable 
exchange of information on specific power reactor types, i. e., fast reactors, 
heavy water reactors, sodium graphite reactors, liquid metal fueled reactors, 
and gas-cooled reactors. There is also a mutual exchange of specific technical 
information, 

CLASS II 


The problems and objectives of the nations in the second classification differ 
significantly from those of the nations in class I. The present status of reactor 
development in each of these nations is summarized briefly as follows: 


Canada 


The Canadians now have two reactors in operation. ZEEP was the first zero- 
power heavy-water reactor. It is used as a full critical assembly unit. NRX 
was the world’s first high-power, heterogeneous heavy-water reactor. It is used 
for testing of special fuel elements. Originally designed to use ordinary U 
metal fuel, special fuel assemblies containing Pu and enriched U have recently 
been used to compensate for loop experiments, 

An improved NRX-type reactor called NRU is expected to go into operation 
this year. It will provide improved fuel-testing facilities. An NRX reactor 
using ordinary U metal is being built for India under the Colombo plan. A low 
power test reactor (PTR) is being considered primarily for acceptance testing 
of structural and fuel materials. A heterogeneous heavy-water reactor (NPD) 
is being built at Des Joachimes by the Canadian General Electric as a nuclear- 
power demonstration reactor. It will use U-oxide as fuel and zircaloy for 
cladding. On a long-term basis the Canadians are also considering a 100 to 200 
MW low-cost nuclear-power station and several small-package power reactors. 
It does not appear likely that Canada will have any appreciable amount of 
nuclear power before 1965. 

Since the signing of the bilateral agreement on June 15, 1955, there has been 
considerable exchange of technical information and some exchange of fuel 
elements for reprocessing in the two countries. 


France 


The French atomic-energy effort is in some respects organizationally about 
midway between the United States and United Kingdom in that their large 
reactors are being built under contract, as are those in the United States, and 
their research center at Saclay is Government operated like Harwell in the 
United Kingdom. Their first research reactor, ZOEK, is at Chatillon. It is a 
“zero energy reactor.” Saclay has one gas-cooled (CO,), heavy-water moderated, 
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graphite reflected reactor (P-2) in operation and a heavy-water cooled and mod- 
erated reactor (EL-3) using United Kingdom slightly enriched uranium sched- 
uled for completion in the spring of 1957. 

The production reactor site at Marcoule is usually closed to foreigners. How- 
ever, it is known that their first reactor (G-1) is an air-cooled, graphite-mod- 
erated, natural uranium reactor somewhat similar to the Brookhaven unit. 
It is a 20 to 30 MW thermal, 5 MW electrical reactor. It is worth noting 
that the power required for the air blowers is 8,000 electrical kilowatts so that 
the power produced supplied only about two-thirds of that required to operate 
the reactor. Two large pressurized CO, graphite moderated reactors (G-2 and 
G-3) are under construction, 100 to 150 MW thermal and 20 to 30 MW electrical 
each. With the completion of these units, by 1958, the Marcoule site will give 
the French three dual-purpose plutonium production reactors with power as a 
byproduct. 

The French estimate that within 10 years they will need a source of alternative 
power to that provided by conventional fuels. An agreement for cooperation 
with the United States is now being negotiated. 

The French have recently announced that a G-4 reactor will be built in Algeria 
and that Electricite de France will build a power reactor (EDFI) of 60,000 elec- 
trical kilowatts in the Val-de-Loire district to be completed in 1959 and which 
will utilize plutonium from the Marcoule reactor as fuel. 


Belgium 


The Belgium efforts are currently aimed at putting the Mol Research Center 
and its air-cooled, graphite natural-uranium reactor in operation this year and 
in getting the Brussels World’s Fair reactor, purchased from Westinghouse, in 
operations in 1958. Their reactor will produce 11,500 electrical kilowatts. Their 
remaining program envisages a high-flux engineering research reactor at Mol 
for which they are currently negotiating a contract with Nuclear Development 
Associates for design studies. This reactor would be planned for completion in 
1958. Consideration is just now being given by the Belgians to the establish- 
ment of a medical research effort at Mol, possibly including a medical reactor. 
A power reactor of about 150,000 kilowatts electrical output is desired in Belgium 
by about 1961. 


West Germany 


Postwar restrictions on nuclear research have delayed developments in the 
nuclear energy field in Germany, Germany has not yet adopted atomic-energy 
legislation. 

In October 1955 a Ministry for Atomie Affairs was established with Fransz- 
Joseph Strauss as its head. The Ministry was originally organized to handle 
legal, economic, and financial problems related to the procurement of uranium, 
the use of atomic energy for trade and industry, and for general public safety. 
The Ministry now appears to be the central agency for all atomic-energy ac- 
tivities in Germany. In recent discussions Minister Strauss stated that the 
three steps which they plan to take were first, emphasis on training personnel; 
second, emphasis on designing reactors; and third, emphasis on industrial appli- 
cations. Toward the first objective a request has been made to increase the 
number of trainees in the United States from Germany and the number of 
technical personnel in Germany from the United States. 

Three centers will be established: (1) Reactor development school for elec- 
trieal production at Munich under Dr. Meyer Leibnitz, (2) mobile reactor center 
at Hamburg, and (3) a research reactor center at Heilbronn. At the present 
time consideration is being given to the purchase of 2 pool-type reactors and 1 
water boiler for these centers. Industrial companies in Germany would like to 
buy a Belgium (BTR) reactor for training purposes. A German-made heavy- 
water natural-uranium reactor with heat power of about 10,000 kilowatts is to 
he erected at Karlsruhe. This reactor will be utilized for research, radiation 
experiments, production of radioisotopes, and training of personnel. Plans are 
also underway for a 40,000-kilowatt (electrical) reactor to be built at Dusseldorf 
City, based on a design to be obtained under license from the British Babcock & 
Wileox Co., using fuel from the United Kingdom. Power reactors are also being 
planned for Heilbronn (by 1970), Darmstadt and Oberhausen-Ruhr, the last being 
the location of the German Babcock & Wilcox Co. which is planning a 25,000- 
kilowatt natural uranium-graphite reactor and a 50,000-kilowatt reactor. 
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Italy 


A new organization, Societa Blettronucleare Italiana, has been incorporated 
in Rome for the purpose of establishing a nuclear powerplant. This organiza- 
tion is composed of eight private Italian utility companies. They are making 
plans for a 10 MW heavy-water moderated natural uraninum reactor. Italian 
scientists and engineers have visited frequently the Norwegian and British re- 
actors. Such visits have constituted the chief means of training Italian per- 
sonnel. 

Several other groups including Fiat and Societa Edison have been making 
studies of power reactors and are known to be interested in going ahead with 
reactor projects. 

Uranium ore having 0.3-percent U content is available in apparently large 
quantities in the Piedmont region. A pilot plant for the production of uranium 
metal by calcium reduction is in operation. A heavy-water plant, which employs 
a combination of volcanic heat in the distillation process and electrolysis in the 
final operation, is to be constructed in northern Italy. 

Italy has ordered a heavy-water research reactor of the CP-5/MIT type. 
Sweden 

The Swedish effort is now divided among three groups. It appears that the 
two industrial groups will shortly join forces with the government sponsored 
Atomenergi A. B. The objectives of these 2 groups envisage a series of 4 re- 
actors: (1) The CP-3 type experimental pile now in operation, (2) an engineering 
research reactor currently under serious design study for completion in about 
1959, (3) a heat-producing reactor for space heating for completion about 1960, 
and (4) a power-producing reactor for completion about 1962. All four of these 
reactors are based upon the natural-uranium heavy-water concept. Drawings 
of Swedish reactors have been supplied to United States Atomic EKenergy Com- 
mission. Early studies on ship propulsion are underway. 


Norway 


The Norwegian atomic-energy program has a number of Dutch personnel 
working on a joint Norwegian-Netherlands project (JENER) and several other 
foreign personnel. They have currently in operation a CP-3 type research 
reactor. They have under construction at Halden as a Norwegian venture, a 
process heat reactor for completion in 1957. This reactor is designed for 
20,000 kilowatts of heat and is expected to operate initially at 10,000. It is a 
boiling heavy-water unit. Initial operation will be on natural uranium. Power 
operation will be with slightly enriched uranium obtained from the United 
Kingdom. The heavy water is in part from Norway and in part from the United 
States. Norway has recently opened negotiations for a power bilateral ulti- 
mately aimed toward ship propulsion. 

Japan 

Since the atomic-energy law of Japan went into effect (January 1, 1956), her 
atomic activities are being rapidly and more effectively organized. The major 
leadership in nuclear research is being taken by the Government. The major 
leadership in nuclear power developments is being taken by private industry. 

The future industrialization of Japan, as in the past, will be directly propor- 
tional to the additional power capability that can be built and operated eco- 
nomically. If nuclear power is shown to be competitive with chemical fuels in 
power-rich countries, such as the United States and the U. 8. 8S. R., it should have 
an even greater economic advantage in Japan. 

The Japanese Atomic Energy Research Institute has purchased a 50-kilowatt 
water boiler research reactor (containing about 1.5 kilograms U-235) from 
Atomics International. This reactor and the second one, a CP-5 type, will be 
located at the AERI site at Mito (about 60 miles northeast of Tokyo). 

To meet future power requirements it is necessary to continue to develop 
about 1 million kilowatts of electrical capacity annually, while the exploitation 
of Japan’s hydro and coal resources is reaching the limit. Hence, it is considered 
necessary that power demonstration reactors be built in Japan within a few years 
in order to realize economical atomic power as early as possible. In this way 
they hope to be supplying part of their power requirements by means of large 
atomic plants by 1966. 


Switzerland 


In Switzerland private industry appears to be taking the lead. The company 
known as Reactor, Ltd., financed chiefly by some 130 private companies, but with 
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some Govrenment participation has been active for some time. No atomic- 
energy law currently exists in Switzerland, though the matter is now under 
serious study, Reactor, Ltd., is rebuilding the Geneva exhibition reactor as a re- 
search reactor. The second project of Reactor, Ltd., is a 10,000-kilowatt (heat) 
heavy-water testing reactor of their own design using British U and United 
States and Norwegian heavy water. The group has not yet done much work 
on power reactors and has currently devoted most thought to heavy-water natu- 
ral-U cycle. However, Swiss industry is primarily interested in building reactors 
for export. A power bilateral is under negotiation. 


CLASS III 


In general, most of the nations in class III are not sufficiently advanced tech- 
nically to achieve an adequate supply or substantial consumption of electrical 
energy through conventional means, much less to enter an active program of 
nuclear power development. The needs and capabilities of these nations cover 
a broad range and in most cases are uniquely determined by the special situations 
within each country. 

At the upper level, for example, is India which has an ambitious nuclear 
energy program aimed at the production of electric power. India suffers pri- 
marily from the lack of experienced technical personnel. The acquisition and 
operation of research reactors will help to overcome this shortage. The Ca- 
nadian Government is constructing an NRX reactor as a gift to India under 
Canada’s Colombo plan aid to that country. The reactor will be built in Canada 
but some of the less technical construction work will be performed in India. 
Its installation will be under the supervision of Canadian scientists and techni- 
cians who will train Indians in its operation. The reactor will enable Indian 
scientists to launch their own studies in research on nuclear energy and its 
economic development. Beeause of the large aluvial deposits of monazite 
in India there is considerable interest in a thorium breeder. Both U and Th 
can be produced in sizable quantities from Indian monazite. Plans are also 
underway for the production of from 5 to 6 tons of heavy water per year as a 
byproduct from the manufacture of fertilizer. Rich deposits of Be ore are 
available and the Indians plan to export the processed material in addition to 
using Be in their own reactors. 

At the other extreme, a country like Colombia has not developed deposits 
of nuclear raw materials, has very little technical manpower, and has only 
a limited development of conventional powerplants. In Colombia, as in so 
many of the other smaller countries, the interest in a nuclear reactor stems both 
from the desire for prestige and from recognition of the need to gain expe- 
rience in this field. Several of these countries have expressed interest in small 
packaged power reactors such as the APPR. 

A private United States utility which operates in a number of Latin Ameri- 
can countries, American and Foreign Power, Inc., is currently negotiating for 
the purchase of 3 different 10,000-kilowatt nuclear powerplants for installation 
in 3 of the countries it serves. 

Between these two extremes are many other countries, some of which have 
research bilaterals with the United States. One of the major problems for these 


countries is the dominant position of foreign exchange and the dependence on 
United States dollar aid. 
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